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Finally  -  A  Professional- 
Quality  Receiver  to  Monitor 
Weather  Broadcasts! 


Our  new  RWX  is  a  very  sensitive  and 
selective  Hamtrontcs^'  grade  receiver 
to  monrtor  critical  NOAA  weather  broadcasts. 

Excellent  0.1 5(1  V  sen* 
BitivJty  provides  good  recep- 
tksn  even  al  distarrces  of  70 
mi^  or  more  with  suHable 
antenna.  No  comparison  wtli 
ordinary  consumer  radios^ 

Automatic  mode  provides  stonn  watch,  averting  you  by 
unmuting  receiver  and  providing  an  output  to  trip  remote 
equipment  when  an  afert  tone  is  broadcast 

Essential  for  airports,  police  and  fire  departrnenta^ 
CAP,  broadcast  stations,  Stat©  and  local  emergency  man- 
agers, amateur  repeaters  -  anyone  needing  a  professional 
quafity  receiver  Because  of  its  reasonable  price,  rt  is  also 
handy  tor  btker^,  hikers,  boaters,  hunters,  tarmers  -  or 
anyone  who  needs  up-tOH^ate  weather  info  and  emef- 
gency  warnings,  even  fnofn  distant  stations. 

Small  enough  fbr  emergency  or  portable  use,  it  can 
even  be  powered  from  a  small  9- 12V  battery  when 
needed.  Crystal  controlled  for  accuracy;  all  7  channels 
provided  (162.40  to  162.55), 

You  can  buy  Just  the  receiver  pcb  modLile  In  kit  form  or 
buy  the  kit  with  an  attractive  metai  cabinet.  AC  power 
adapter,  and  built-in  speaker  It  is  abo  available  factory 
wired  and  tested. 

•  RWX  RcvT  Ij*,  PC9  oniy  „^.. „ „..„ ._„___.„f79 

•  RWX  Rcvf  Idi  ih-  :  ziLiet  speaitfif .  S  AC  adapter  ,.„___„„» 

•  RWX  Rjcvr  wed/tested  iricatiMiiili  speaks  £  adapter. St39 


WWV  RECEIVER 


Get  time  and  fre- 
quency    checks 
without       buying 
multibartd  hf  rcvr.   Hear  solar 
activity  reports  afTecting  radio 
propagation      Very  sansitsve 
and    selective    crystal    con- 
iroited  superhet.  dedicated  to  Itstenfng  to  WWV  on  10.000 
I'  Hz.    PefformanoB  ffvals  the  most  eicpensive  receiveis. 

•  RWVW  Rcvr  kit,  PCB  only ....SS9 

•  RWVW  Rcvr  kit  vrfith  cabt,  spkr,  S  12Vdg  adapter  ...  $89 
■  RWVW  Rcvrw/tin  cabtwilh  spkr&  adapter   ....S129 


WEATHER  FAX  RECEIVER 


ftlSfttU^' 


,xmoem- 


'^ 


I      I      i      ■     4 


Jofn  Ihe  fun^  Gel 
striking  imager  di- 
i^Bctly  ffom  the 
weather  satellites! 
A  very  sensitive 
wideband  fm  receiv- 
er optimized  for 
reception  of  NOAA  APT  and  Russian  Meteor  weather 
tax  images  on  the  137  MHz  band. 

The  R139  is  lower  cost  and  easier  to  maintain  than 
synthesized  units  And  it  is  designed  from  the  ground  up 
f<^  optimum  satellite  reception:  not  just  an  off-tfie^shelf 
scanner  with  a  shorted-o^  W  fitter! 

Covers  all  Hve  satellite  channels.  Scanner  drcuit  and 
recorder  control  albw  you  to  automatically  search  for  and 
tape  signals  as  satellites  pass  overtiead,  even  while  away 

from  home. 


R1 39  Receiver  Kit  less  case 


aia-irl--iFi4FIIPd  +  l4PI-ll-l<iblhaBl-llrflqf-pi» 


■  m-milVI'VFiq ''  4^     ■  "H^? 


«  R1 39  Receiver  Kit  with  zs^%  and  AC  povv^r  3dapt9r.»..»»««»..$189 

•  R139  Receiver  w/t  in  c^e  wlh  AC  power  adapter  .„^,.,™™„™.$ ''39 
« Internal  PC  DemodtdalDf  Board  and  tinagiig  Softwars $299 

•  Tyntsfle AMBfiv  -_-- — -^^.^.^^  .  i , . .  .     ,i- , , ,  ,   .  .   i.  -  ..S1 19 
-VVea&«rSaitelteHar*SJOok  .^ ^ S20 


SUBAUDIBLE  TONE 
ENCODER/DECODER 


Access  all  your  favorite  closed  repeat- 
NEw<  gr^  ^ti,  jp.5  CTCSS  Encoder/Decoder 

Encodes   aJI    standard    sub- 
audible  tones  with  crystal  ac- 
curacy  and   convenient   DIP 
swrtch    selection        Compre- 
hensive manual  also  shows 
how  ytHi  can  set  up  a  front 
panel    switch    to    select    be- 
tween torves  (or  severai  re* 
pealers.      Receiver  decoder 
can  be  used  to  mute  receive  audio  and  is  optimized  for  in* 
staJlation  in  repeaters  to  provide  closed  access.     High 
pass  filter  gets  rid  of  annoying  buzz  in  receiver, 
•TD-5  CTCSS  Encoder/Decoder  Kit  ......,,„.....,.„„  only  $39 

*TD-S  CTCSS  Encoder/Decoder  Wiredrtested.„ .$S9 


HIGH  QUALITY  VHF  &  UHF  Fli/I 
XMTR  AND  RCVR  MODULES 


FM  EXCITERS:  2W  output,  continuous  duty. 

•  TA51:  for  6M,  2IVf,  220 
MHz  ..lcJt$99»w/t$1$9. 

•  TA4St:  for42CM75MHz, 
im$99.  wrtSiai, 

•  TA901:  for  902-928  MHz, 
(aSWoul;) wftSl&9. 

VHF  &  UHF  POWER  AMPLIFJERS. 

Output  levels  ffom  10W  to  lOaW  Starting  at  S99, 

FM  RECEIVERS: 

•  R100  VHF  FM  RECEIVERS 
Very  sensitive  -  OlSpV,  Supeib 
selectivity  -  both  crystal  and 
cerannic  IF  filtefS.  >100  dB 
down  at  ±12kHz,  t>es1  available 
anywhere,  flutter-proof  squelch 

For  46^54,  72^76, 140-175.  or  216-225  MHz. 

.„. „ ._. „,. kit  S129.  wft  Sia9 

•  R144/R220  RCVRS.    Like  RlOO,  tor  2M  or  220  MHz, 
with  hellqai  resonator  in  front  en d,.... kit  $1S9,  w/t$219 

•  R4S1  FM  RCVR.  for  420^75  MH^.    Similar  to  R 100 
above .*^„lsit  $129,  w/t  $1S9 


R901  FM  RCVR,  90Z-92eMHz 


■  ■■■»¥¥*■!'*  1  P  = 


S159,  w/tS219 


TRANSMITTING  AND 


Go  on  a  ham  sateflite  adventure!  Add  an- 
other band  for  the  next  contest.  Thrill  In  the 
excitement  of  building  your  own  gear,  and 
save  a  bundle. 


No  need  to  spend 
thousands  on  new 
transceivers  for 
ea<:h  band! 


Convert  vhf  and  uhf  signals  to/from  10M. 
Even  if  you  doal  have  a  lOM  rig,  you  can  pick  up  very 
good  used  xmtrs  &  rcvrs  for  next  to  nothing. 
Receiving  converters  {shown  above)  available  for 
various  segments  of  6M,  2M.  220.  and  432  MHz. 
Kits  from  $49,  wired/tested  units  onty  S99. 

•  XmitHng  converters  {at 
left)  for  2M.  432  MHz. 

•  Kits  onfy  S89  vhf  or 
$99uhf 

•  Power  smpiifiers  up  to 
SOW  output. 


■  Buy  at  low,  factory-direct  net  prices  and  save  I 

*  For  complete  info,  call  or  write  for  free  catalog. 

'  Order  b y  m  a*  I ,  f a  k  ^  or  phone       (s-ia  am.  i  *s  pw  eastAm  tifn#i, 

'  Min,  S5  S&H  charge      fer  fl«it  pound  plu«  «kfi  wcigrrt&^nsunnc*. 

•  Use  VrSA,  Mastercard.  Discover,  check,  or  UPS  C.O.D. 


View  Catalog  on  our  Web  she ; 
WWW, hamtronics.com 

e-mail:  J v@:ham Ironies, com 


Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  micro|^>w^es$or-controlfed  repeater  with 

full  autopatch  and  many  versatile  dtmf  con* 

trol  features  at  less  than  you  might 

pay  for  a  bare-bones  repeater 

or  controller  alone! 


#  kit&mentyiW95 

•  factory  ass'&mbled stfU  on//  $1295 

50-54. 143-^4.  213^ZS3,  420-475  MHi.  {902-928  WHz  iHghtly  liigher.) 
FCC  type  accnptod  fdf  com  mere  la  I  etorulca  in  150  £  45D  MNz  bands 


Digital  Voice  Recorder  Option.  Allows  message 
up  to  20  sec.  to  be  remotety  recorded  off  the  air.  Play 
back  at  user  request  by  DTMF  command,  or  as  a  periodi- 
cal voice  id,  or  both.  Gr«at  for  making  cJub  announce- 
mentsJ  ....„, , , .„ onty  StOO. 

RnP-200C  Economy  Repeater  Real-voice  ID,rM> 
dtmf  or  aulc^atch. Kit  only  $795,  w&t  St  195. 

REP'20DN  Repeater  Without  controller  so  you  can 
use  your  own. Kit  only  3695,  w&t  $995 


You'll  KICK  Yourself 

If  You  Build  a  Repeater  ' 

Without  Checking  Out  Our  Catalog  First! 


Hamtronics  has  the  world's 
most  complete  line  of  mod- 
ules for  making  repeaters.  In 
addition  to  exciters,  pa's,  and 
receivers,  we  offer  the  fol- 
lowing controJIers. 

COR-3.  IneKpensive,  flexible  COR  module  with  tinkers, 
courtesy  beep,  audio  mTxer only  ^9/klt,  $79  w/t 

C  WID,   Trad  itional  diode  matrix  I  D'er,  ..„,....  kit  only  SS9 

CVVTD-2.    EpfOm-conlK^ed  ID  ef.  ..onty  $54/kit  $79  wit 

DVR-1,  RiSDocd  your  own  voice  up  to  20  sec  For  voice 
id  or  playing  dub  annoy  rK^ments fSSfkil,  599  wft 

COR -4.  CompEete  COR  and  CWID  all  on  one  board.  \D 
ineprom.  Low  power  CMOS only  $99^kit,  $149  wft 

COR-&.  COR  with  rea Invoice  id.  Low  power  CMOS. 
non-volatile  memory, kit  only  $99,  w/t  only  $149 

COR-5.  pP  controller  wrth  autopalch,  reverse  ap,  phone 
rennote  conlrot,  lots  of  DTMF  control  functioris,  all  on  one 
board,  as  used  in  REP-200  Repeater.  „„ „,.  $379  mfi 

AP-3.  Repeater  autopatcfi.  reverse  autopaTch,  phone 
line  fanote  control.  Use  with  T0*2 „„ ..kit  $89 

TD-2.  Four-digit  DTWF  decoder/controlfer.  Fwe  latchir^ 
on-off  functions,  toll  call  reslrtctor. kit  $79 

TD-4.  DTMF  controller  as  above  except  one  on-off  func- 
tion and  no  toll  call  restrlctof .  Can  also  uae  for  selective 
calling:  mute  speaker  until  someana  pag&s  you.  ..kit  $49 


LOW  NOISE  RECEIVER  PREAWIPS 


LNG«(  }  G,A,  FET  PR£ARfPS 
STILL  OllLV$S9! 

«  Make  your  ^nds  skk  witt^ 

envy!  Work  stations  they  doni 

even  know  are  there. 
•  Install  one  at  the  antenna  and 

overcome  coax  losses. 
»  Avatiabie  for  28^30.  46^56,  137-152.  152-172.  210-230, 

400-470,  snd  8QQ-960  MHz  b&fJds. 

LNW-(  )  ECONOMY  PREAMPS 
ONLY  $29  kit  $44  wired/tested 

•  Miniatyre  MO S FET  Preamp 

•  Sokier  teiml  rials  allow  easy 
connection  inside  radios. 

Availsbfe  for  25-35,  35-55,  55-90,  90-120,  120-750, 
160-200.  200  270.  and  400-500  MHz  bands. 


riLir  ziiii  ftdi' 


amironics,  mc 

65-D  Moul  Rd:  Hilton  NY  14468-95J5 

Phone  7U-3B2-9430  (fax  9420) 


Comer  Beam? 

Big  Forward  Gain 
Backward  Rejection 
Exceptional  Bandwidth 
Distortion  Free  Pattern 

Your  antenna  makes  all  the  difference  at  VHF  and  UHF— It  de- 
termines transmitting  range.  It  sets  the  limit  for  weak  signal  recep- 
tion. And  it  decides  what  interference  you'll  hear  and  create*     _ 

An  omnidirectional  antenna  radiates  uniformly  in  all  direction* 
and  it  also  hears  noise  and  interference  from  every  direction. 

A  directional  antenna  not  only  sends  your  signal  where  you 
want,  it  hears  the  signal  its  poinied  at,  rejecting  others.  It  also  lets 
you  operate  with  minimal  power,  cutting  interference  you  innicl  on 
other  stations. 

ComerBeam's  clean  sharp  pattern 
without  side  lobes  or  spikes  reaches  past 
the  noise  and  interference  to  get  the  mes- 
sage through.  Its  wide  rear  rejection  lets 
you  null  out  strong  nearby  signals  to  re- 
duce interference. 

Look  what  ComerBeam  does: 
•10  dB  gain  vs.  dipole 
•40  dB  Fronl-to~Back 
•60  degree  Half -power  Beam  width 
•SWR  <  1.1:1  across  the  band 
•No  dimension  over  4  ft 
•Mounts  directly  to  mast  or  tower 
•Vertical  or  horizontal  polarization 
•No  need  for  offset  or  side  mount 


1 


Corner  Beats  Yagi 

A  yagi  with  the  same  gain  would 
have  a  10- ft  boom.  Yagi  bandwidth 


ComerBeam  can  still  be  your  beam 
i«*cn  you  join  MARS  at  143/148  MHz  or 
team  up  with  the  sheriffs  conimunica- 


would  be  less  than  half.  More  important,  tions  interface  team  at  158  MHz. 

_  .  -I      1  _i C^^nnincF    Inn' 


Measured  CorqerBeam  Pattern 

Beam  Heading  (degrees) 
^iaO         -90  0  +90       +180 


-0  dB 
-3dB 


^1  OdB 


ComerBeam  produces  no  side  lobes,  no 

back  lobes. 

Improved  Data  Commiitiicatioii 

Because  ComerBeam' s  pauern  has 
no  unwanted  side  spikes,  phase  noise  is 
reduced  lo  a  minimum.  The  result  is  re* 
duced  data  error  rate,  faster  packet  cir- 
cuits. When  you  want  a  distortion  free 
signal,  think  ComerBeam,  not  yagi. 
ComerBeam  for  Repeaters 

If  your  repeater  shares 
a  frequency  with  another, 
the  deep  wide  null  toward 
the  rear  could  keep  your 
signal  out  of  the 
neighboring  repeater's 
receiver  and  turn  a  deaf  ear 
to  its  signal.  A  pair  of 
ComerBeams  can  be  com- 
bined to  privide  special  ra- 
diation footprints,  A  Cor- 
ners earn  aimed  at  an  area 
your  repeater  hears  poorly 
could  improve  service 
where  incoming  signals 
from  HTs  are  presently  too 
weak.  ComerBeam  makes 
it  possible  to  increase  re-    I 
peaier  density  white  reduc- 
ing interference. 
Bandwidth  Pays  Off 
With  its  exceptional  bandwidth,  your 
ComerBeam  can  be  put  to  work  right  out 
of  the  box  without  special  tweaking.  It 
can  serve  you  now  when  you're  working 
repeaters  with  an  FM  handheld,  and  later 
when  you  set  out  to  work  saieliites  or  go 
after  small  signal  DX  at  144,2  MHz 


Scanning  Too? 
ComerBeamVs  gain  &  bandwidth  ex- 
tend monitoring  range  from  aircraft  to  to 
marine  &  public  service  frequencies,r 


On  the  Internet 

wwwJtsnetxoni/-radventr 


Corner  Beam  Models 

Band  Max  Dim  WindLd  Price 


2  meters 
220  MHz 

70  cm 

Dual   146/435 


4  ft  <2sqft  $145 

4  ft  <1  sqft  $145 

3  ft  <1  sqft  S115 

4ft  <3sqft  $165 


Construction;  Aircraft  aluminum. 
Booms  are  square.  Elements  are  sol- 
id rod.  Stainless  hardware  included 
for  tower  and  mast  niounling  accepts 
up  to  1 .5^'  dia.  mast  and  may  be  ro- 
tated  for  vertical  or  horizontal  polari- 
zation. Connector  is  SO-239  for 
VHF,  N  female  for  UHF.  Dual-Band 
antenna  has  separate  driven  ele- 
ments, weighs  only  10  pounds. 

Dimensions  given  in  table  are  for 
reflector  elements  &  booms. 

Options:  Commercial  Frequency  $45. 

Duplexer:  Add  S80  for  VHF/UHF 
Duplexer  and  cabling  for  single  coax 
feed  of  Dual  band  146/435  Corner, 

Shipping:  UPS  ground  to  continental 
USA  ($11  S&H).  Air  Parcel  Post  to 
m,  AK,  &  Posessions  ($14  P&H). 
Canada  ($16  P&HK 
Allow  2  weeks  for  delivery. 


-20dB 


-30dB 


r 
I 


'40dB 


-ISO    -90 


+90   +180 


I 
I 
I 
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D  Ye"lwant  Performance  in  My  Corner! 

Send  my  CorncrBeam:  _2m,  _220MHz,  _70  cm Dual  146/435. 

^Options:  _DualBand  Duplexer,  _Commercial/Marine.  Frequency: 

Tsjame Amt.  Enclosed 


Call. 

Street 

City 

AntennasWest 

Box  50062-S  Provo  LT  84605 


Phone 


Unit 


State 


InfoPak 
SI 


Zip. 


Tech  801  373  8425  Fax  801  373  8426 

ffifc  800  926  7373 


I 
I 
I 
I 
I 
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ClflCLE  57  ON  READER  SERVICE  CARD 


m. 


ASTROIM 


9  AuTry 

Irvine,  CA  92718 
COR  PORAT ION     (714)  ^%-lZn  •  FAX  (714)  458-0826 


NEW 

SWITHCHtNG  POWER  SUPPLIES 


CONX    JCS 


SS-10 
SS^12 
SS-18 
SS-25 
SS-30 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  III6H  gUALiTV  •  RUBfiED  •  RELIABLE 


SLSERl 


RS-L  SERIES 


RM  SERIES 


SPECIAL  FEATURES 

•  SOilO  STATE  EIECTRONICALIY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supfrfy 
torn  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
txc«|lt  mK  RS-4A.  RS-5A,  BS^L.  RS-SL 

»  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  Input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  lof  RS-3A 

•  ONE  YEAR  WARfiANTY  •  MADE  IN  U.SA 


PEAFOitMltNCE  SPECIFICATIOKS 

•  INPUT  VOLTAGE:  105-125  VAC 

■  OUTPUT  VOLTAGE:  13.8  VDC  +  0.05  volts 
(internally  Adjustable:  11-15  VOC) 

•  RIPPLE  Lass  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  All  units  available  in  220  VAC  input  voltage 
(except  for  SL-11A) 


LOW  PROFILE  POV\/ER  SUPPLY 


MODEL 

SL-1tA 

SL-nn 

SL-11S 
SL-11R-RA 


CoTofs 


CAntlnumit 
Duly  [Affips) 

7 
7 
7 
7 


ICS* 
Mnilit) 

11 
11 

11 
11 


Stzillll 

43/* « 7    '<9Vi 


Shipg 


Wi 


12 
12 
12 

13 


POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

CmtinMut  ICS^ 

MOOEL  Dity  (IniptI  VmA 

RS-4L  3  k  ZHi^Vk^Tk 

RS-5L  4  5  TC*6Vb«7^A 


Sl2e  IINl 


Shippina 

6 
7 


19"  RACK  MOUNT  POWER  SUPPLIES 

C«ntfnumf£ 
MODEL  Duty  (Amps) 


MODEL  RM^35M 


RM  12A 

RM-35A 

RM-50A 

RM-60A 

Separate  Volt  and  Amp  Meters 

RM-12M 

RM-35M 

RM-5€M 

RM  60M 


9 
25 
37 
50 

d 

25 

37 
50 


IC8* 

\fmm 
12 

35 
50 
55 

12 
35 
50 
55 


Size  (IN) 

H  X  W  X  El 

5V*  X  19  X  aVi 

SVi  X  19  X  Wk 

5V^  X  19  X  12Y2 

7x19x12^^ 

5V4x19x8V4 
5V*xl9x12Vip 

5V*  X  19  X  \Th 
7x19x12^ 


Wl.  (Ib&J 
16 

aa 

50 
6€ 

16 
38 
SO 
60 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 
RS^4A 
RS5A 

RS-7A 

RS'IOA 

RS-12A 

^3-^128 

RS-20A 

RS35A 

ftS-SOA 
RS'70A 


* 
* 

-• 

ft 


Ciiliiiiii 

Dllf  [Aflpi] 

2J 

3 

4 

S 

i 

9 

Ifi 

2$ 

37 
S7 


ICS' 

3 

4 
5 
7 

10 

12 

12 

20 

35 

50 
70 


Si»  {IMJ 
M  x  W  X  0 

3  X  4^  X  5^ 
3^  X  61^  X  9 

3^  X  6^^  X  Vk 
334  X  fi^^  X  9 

4  X  Th  X  10% 
4V2  X  8  X  9 

4  X  IVi  X  10V* 

5  X  9  X  W/i 

5x  11  X11 

6x  n^M  X11 
fi  X  13V4  X  12% 


Sllf|li| 
WL  llbl.l 

4 

5 

7 

9 

11 

13 

13 

18 

27 

46 
48 


RS-M  SERIES 
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VS-M  AND  VHM-M  SERIES 


Separate  VoH  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1 .5  amps 
to  Full  Load 
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!On  ttie  cover:  Northern  Kentucky  QTH  of  pfoud  owner  Jim  Brown  AE4EY  features  45-foot,  crank-up.  tilt- 
over.  alkaiuminum  Alyma-toweil  5-band.  2-element  HF  quad  by  Lightning  Boft  Antennas:  4-element  2m 
qied.  also  by  Lightning  Boft,  nested  inside  the  HF  quad:  2m  Cushcraft  Tingo  atop  the  mast;  multi-band 
Radio  Works  Carofina  Windom  supported  by  a  cross-arm  from  the  tower  in  a  flat-top  configuration;  and 
{whew!)  Cushcraft  R7  mul-band  vertcal  mounted  on  top  of  a  fence  off  to  the  right.  The  tower  is  mounted 
on  a  tilt-over  base  and  raised  and  lowered  via  a  cable  through  a  fxjiley  attacfied  to  the  chimney  and  then 
fastened  to  a  car  bumper,  {Another  tower-pulley-cable  tale — involving  insurance-appears  on  page  84.) 
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medium,  so  don't  just  sit  there  scratching  your...er.„head,  FYI:  Feedback  ^'number"  is 
usually  the  page  number  on  which  the  article  or  column  starts* 
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NeUER  SnV  DIE 


Wayne  Green  W2NSD/1 


The  Handwriting 

A  couple  of  things  almost 
got  me  to  ihinkiiig.  One  was  a 
well-considered  letter  by  Ken 
WSVWZ  wherein  Ken  made  a 
ver>'  good  case  for  those  who  be- 
heve  thai  keeping  the  code  lest 
as  an  obstacle  to  keep  new  hams 
from  joining  our  fraternity  is 
sounding  the  death  knell  for 
amaieur  radio.  The  other  was  a 
review  of  the  license  statistics 
over  the  last  ten  yearn. 

I  did  a  hasty  addition  of  ihc 
number  of  Extra/Advanced/Gen- 
eral licenses  as  a  percentage  of 
the  toial  licenses  and  found  that 
the  percentage  of  encoded  hams 
has  been  dropping  sieadily^  \ 
dropping  from  61.6%  in  \9E6  to 
44.2^i  in  1996.  and  this  was  a 
straight  cun. e  drop.  If  \  then  sul> 
tractcd  in  the  number  of  hams 
who  have  dropped  out  of  the 
hobby,  cither  from  a  lack  of  in- 
terest or  throtigh  death,  whieh 
the  FCC's  ten-year  licensing 
systejn  ignores » the  pci*centage  is 
more  like  38.8%,  and  that  brings 
us  to  our  having  about  16% 
lIFcrs  in  ten  more  years- — unless 
wc  make  some  serious  changes. 
i  have  seen  no  hint  of  any  pro- 
posed changes  coming  from  the 
ARRL.  Hav^e  y  ou? 


Fig.  I.  Here's  the  percentage  of  General! 
Advaniedi Extra  Clms  (code  barrier^  licensees 
phnedfrom  1986  to  1996.  This  projects  to  about 
^%  by  2016.  unfess  the  code  barrier  h  removed  or 
the  hobby  is  discantintwd  as  no  longer  reievant, 
Tlie  ARRL  destnned  the  American  ham  mdmtrv 
and  our  recruitment  of  youngsters  30  years  ago; 
now  they're  destroying  the  hobby  and  ihcnhselves. 
I  wish  I  were  exaggeratmg, 
4  73  Amateur  Radio  Today  'April  1997 


And  we'll  be  down  to  10%  in 
13  years!  WelK  thaiTI  certainly 
rcduLC  the  QRM  on  the  HF 
bands! 

This  drop  in  HF  hams  ex- 
plains why  so  many  ham  radio 
stores  have  been  going  out  of 
business,  and  why  the  manufac- 
turers of  HF  equipment  have 
been  having  such  a  tough  time. 
Our  new  no-code  hams  have  an 
average  ham  station  investment 
in  die  hundreds  of  dollars,  while 
HFcrs  tend  to  be  more  in  the 
thousands. 

I  don* I  know  how^  much  of  a 
difference  getdng  rid  of  the  code 
requirement  might  make,  but 
pi:>lls  of  the  no-coders  tell  us  that 
this  is  the  main  obstacle  to  their 
upgrading.  And  consideiing  the 
potential  for  us  lo  lose  our  UHF 
and  VHP  bands.  Ken  could  well 
be  right  that  ihe  Old  Guard  in- 
transigence on  maintaining  the 
code  barrier  will  be  the  death  of 
amaieur  radio. 

Sure,  the  Internet  is  already 
making  DXing  easier  than  fight- 
ing the  QRM  on  20m.  AnJ  the 
profusion  of  commercially  made 
ham  gear  has  discouraged  build- 
ing, which  has.  in  turn,  made  our 
access  to  pans  more  difllcuh. 
But  we  still  have  a  world  of 
adventure  to  offer  the  moii\aicd. 


More  BiD-E  News 

An  Ohio  reader 
who*s  been  using 
the  Bioelectrifier 
C7J,May  1W6)  re- 
ports more  black 
hairs  on  his  head, 
teeth  and  gums 
improved,  the  first 
improvement  in  his 
nearsightedness 
since  early  child- 
hotxL  better  night 
vision,  improved 
eUmijiaiion  ("li  feels 
great  to  be  normal 
for  the  (Irst  lime 
in  72  years  D,  Vm 
getting  similar  health 
improvement  reports 


from  around  the  country.  Even  if 
all  these  are  just  the  placebo 
effect*  it's  still  worth  the  time 
and  trouble.  Have  you  buili  one 
vet? 

Now  I  realize  that  most 
Americans  have  been  reduced  lo 
gutless  wimps  by  our  compul- 
sory school  system,  but  a  few 
hams  seem  to  have  survived  the 
12  to  16  years  of  brainwashing 
w  ith  their  j^ense  of  curiosity  not 
totally  destroyed,  so  1  have 
hopes  that  the  BioelccLrifien 
which  may  turn  out  to  be  the 
medical  industry's  worst  night- 
marc  (an  inexpensive  cure  for 
expensive  illnesses),  will  gel  a 
fair  iriaL  In  the  meanwhile,  we 
can  expect  the  usual  ridicule,  de- 
nunciation and  persecution  of 
the  pioneers. 

Yes,  there  are  some  commer- 
cial suppliers  of  the  plant  growth 
stimulator  for  those  for  whom 
even  this  simple  device  is  too 
much  to  whip  together. 

Will  I  his  simple  gadget  be 
able  to  cure  AIDS,  and  help 
rebuild  immune  systems  lo 
counter  cancer,  lupus,  Lyme  dis- 
ease, and  a  bunch  of  other  ill- 
nesses? WelK  1  don't  yet  believe 
in  miracles*  but  FU  be  surprised 
if  almost  any  chronic  illness 
can'i  be  cured  by  a  combination 
of  stopping  the  input  of  poisons 
into  the  body,  providing  it  with 
the  nutrition  it  has  been  desigiied 
over  millions  of  years  to  work 
with,  with  some  help  frtim  the 
Bioelectrifier  and  maybe  some 
magnet s.  as  we  learn  more  ahout 
how  Ihey  work.  Oh  yes,  add  in 
some  prayer,  because  that  has 
been  proven  to  help.  And  a  re- 
duction of  stress,  since  every  ill- 
ness has  a  psychological  compo- 
nent. If  wc  treat  the  body  right 
we  sht>uld  be  able  to  get  another 
20-30  years  of  giKid  dependable 
service  out  of  it  over  today's 
average. 

Tile  Freon  Hoax 

Congress  has  done  it  to  us 
again!  Did  you  get  sucked  in,  as 


did  Congress  and  Pttssident 
Bush,  on  the  Freon  hoax?  Re* 
member  all  thai  total  hogwash 
about  Frecm  eating  up  the  ozone. 
WelL  just  by  the  damnedest  co- 
incidence this  brouhaha,  pushed 
by  the  greenies,  can^  along 
at  the  same  time  as  DuPont's 
patents  for  Freon  were  ex- 
piring. Talk  about  serendipity! 
Talk  about  billions  of  dollars  in 
profits! 

Freon  can  no  hunger  be  made 
since  our  beloved  government 
now  classifies  it  in  about  the 
same  category  as  cocaine.  So 
now  a  new  and  less  efficient  re- 
frigerant is  being  used.  Care  to 
make  a  wild  guess  as  to  what 
company  owns  the  patents  on  it? 
Oh,  you  peeked* 

It  turns  out  that  scieniists  tell 
us  that  Freon  leakage  was  envi- 
ronmentally insignificant  since 
the  ch!orine  molecule  involved 
is  heavier  than  air  and  sinks  in- 
stead of  rises.  The  evaporation 
of  sea  water  releases  infinitely 
more  chlorine.  Maybe  Con- 
gress can  pul  a  stop  to  that  by 
desalinating  the  oceans. 

Yes*  and  by  another  unbeliev- 
able coincidence,  DuPont  is  a 
major  contributor  to  greenic 
groups.  Who  says  altruism 
doesn't  pay  off?  Big!  I  defy 
you  to  cite  any  major  corporate 
altruism  that  isn""!  profitable. 

Congress  is  driven  by  big 
business,  and  big  business  is 
driven  by  profits,  even  if  they 
have  to  bribe  a  few  green ies 
along  the  way  to  help  move 
Congress  in  the  "right"  direc- 
tion. As  Tve  mentioned,  every 
industry  I've  gotten  involved 
with  has  turned  out  to  be 
crooked,  once  I  got  lo  know  the 
players.  Capitalism  is  the  best 
system  we've  found,  but  it  sure 
isn't  perfect. 

Well,  you  keep  le-clccling 
Congress,  so  smile  when  you 
are  paying  the  bill  for  a  Freon 
substitute. 

School  Costs 

There  are  several  benefits  we 
expect  to  derive  from  being  a 
citizen  of  a  country.  Like  a  set 
of  laws  and  their  enforcement 
which  help  us  to  live  in  peace 
with  each  other.  Like  protec- 
tion from  foreign  attack.  Like 
an  infrastructure  which  allows 
us  a  good  lifestyle.  That  might 
include  services  such  as  sewer, 
water,  power,  roads,  food  sup- 
ply, clean  air  law  enforcement, 
fire  fighting,  iuid  so  on.  These  are 

Conlinued  on  page  38 


Synthesized 

FM  Stereo 

Transmitter 


Microprocessor  controlfed  tor  easy  freq 
programming  ustng  DIP  switctes,  no  drilt,  your  signal  is  rock 
solid  all  Ihe  time  -  just  like  the  commercial  stations.  Audio  quality 
is  excetlent,  connect  to  the  line  output  of  any  CD  player,  lape 
dech  or  mik&  mixef  and  you're  on-lJie-arr.  Foreign  buyers  will 
appreciate  the  high  power  output  capability  of  the  FM'25;  many 
Caribbean  folks  use  a  single  FM-25  to  cover  ttie  whole  island? 
New,  improved,  clean  and  hum-free  runs  on  eitt^er  12  VDC  or 
120  VAC.  Kit  comes  complete  with  case  set,  whip  antenna,  120 
VAC  power  adapter  -  easy  one  evening  assembly. 

FM-25,  Synthesizecf  ?U  Stereo  Transmitter  Kit .  > . , . .  ■ ,  SI 29.95 


Tunable  FM 

Stereo 
Transmitter 


A  lower  cost  aSternative  to  our  high  performance  transmitters. 
Offers  great  value,  tunable  over  the  33-108  MHz  FM  broadcast 
band,  plenty  ot  power  and  our  manual  goes  into  greal  detail  out- 
lining aspects  of  antennas,  transmitting  range  and  the  FCC  rules 
and  regulations.  Connects  to  any  cassette  deck,  CD  player  or 
niixer  and  you're  on-the-air  you'll  be  amazed  at  the  e^^cepEionaJ 
audio  quality!  Runs  on  internal  9V  battery  or  external  power  (rom 
5  to  15  VDC,  or  optional  1 20  VAC  adapter,  Add  our  matching 
case  an<j  whip  antenna  set  for  a  nice  finished  look. 

FM'IOA,  Tunable  f  hi  Stereo  Transmitter  Kit. $34.95 

CFM,  Matching  Case  and  Anienna  Set. —  $14.95 


RF  Power 

Booster 

Amplifier 


Add  some  serious  muscle  to  your  signal,  boost  power  up  to  1 
watt  over  a  trequency  range  of  1 00  KHz  to  over  lOOO  MM;* 
Use  as  a  lab  amp  lor  signal  generators,  plus  many  foreign  users 
employ  the  LPA-1  to  boost  tfie  power  of  their  FM  Stereo  trans- 
mitters, providing  radio  service  Ihrougti  arr  entire  town.  Power 
required:  12  to  15  volts  DC  at  250mA,  gain  of  3&dB  at  10  MHz, 
10  dB  aMOOO  MHz,  For  a  neai,  pfotessionaily  lir^ished  3ook,  add 
Ihe  optional  matching  case  set. 

LPA-1 ,  Pow&r  Booster  Amplifier  Kit  „„.„** , $39.95 

CLPA.  Matching  Case  Set  for  LPA-1  Kit $14.95 

LPA'tWT,  Fully  Wired  LPA-1  with  Case * . . .  $99.95 


n/licro  FM 
Wireless  ii/liice 


Works's  smailest  FM  transmitter.  Size  of  a  sugar  cube!  Uses 
SMT  (Surface  Mount  Technofogy)  devices  and  mini  eleclret  con- 
denser mtcfoplione,  ev&n  the  battery  is  incfuded,  We  give  you 
two  compiete  sets  of  SMT  parte  to  allow  for  any  errors  or 
mis-haps- build  it  carefully  and  youVe  got  extra  SMT  parts  to 
biiild  another!  Audio  quality  and  pick-up  is  unbelievable,  trans- 
mission range  up  to  300  feet,  tunable  to  anywhere  in  standard 
fU  band  m  tot  08  MHz.  7/B"\v  x  3/8"h  x  3/4^. 

Flkm5  Micro  FM  Wireless  Mike  Kit * .  ■  $19.95 


Crystal 

Controlled 

Wireless 

Mike 


Super  stable,  drift  free,  not  aflected  by  temperature,  metal  or 
your  body!  Frequency  is  set  by  a  crystal  in  the  2  meter  Ham 
band  of  146.535  MHz,  easily  phcked  up  on  any  scanner  radio  or 
2  meter  rig.  Changing  the  crystal  to  put  Iraquency  anywhere  in 
Ihe  140  to  160  MHz  range-crystals  cost  on[y  live  or  six  dollars. 
Sensitive  elecSrel  condensor  mike  picks  up  whispers  anywhere 
in  a  room  and  Iransmit  up  to  1/4  mile.  Powered  by  3  volt  Lithium 
or  pair  of  watch  batteries  whlcti  are  included.  Uses  the  latest  in 
SiJt  surlace  mount  parts  and  we  even  include  a  few  extras  in 
case  you  sneeze  and  loose  a  part! 
FM-G,  Crystal  Controlled  FM  Wii^less  Mike  Kit  ....*... .  $39.95 
¥Mm  FuHy  Wired  FH-6 «9.95 


Call  for  our  Free  Catalog  ! 


Super  Pro  FM  Stereo 
Radio  Transmitter 


A  truly  professional 
frequency  synthe- 
sized FM  Stereo 
transmitter  station  in 
one  easy  to  use, 
handsome  cabinet. 
Most  radio  stations 
require  a  whole 
equipment  rack  to 
hold  all  the  features 
we've  packed  into  the  FM-iOO,  Set  Irecfuency  easily  with  the 
Up/Down  freq  buttons  and  the  big  LED  digital  display.  Plus 
tlnere's  input  low  pass  filtering  thai  gives  greal  sound  no  matter 
what  the  source  (no  more  squeals  or  swishing  sounds  from  cheap 
CD  player  inputs!)  Peak  iimiters  for  maximum  >unch"  in  your 
audio  -  without  over  modulation,  LED  bargraph  meters  for  easy 
setting  of  audio  levels  and  a  built-in  mixer  with  mike  and  line  tevel 
inputs.  Churches,  drive-irts,  schools  and  colleges  frnrf  the  FM-100 
to  be  the  answer  to  their  transmitting  needs,  you  wii!  too.  No  one 
oflers  all  these  features  at  ihis  price t  Kit  includes  sharp  looking 
metal  cabinet^  whip  antenna  and  120  vo^t  AG  adapt&r.  Also  runs 
on  12  volts  DC, 

We  atso  off&f  a  high  power  export  version  of  the  FM-iOO  fftafs 
futty  sssembfed  with  one  watt  of  RF  power,  for  miles  otprogrsm 
coverage.  The  export  version  can  only  be  shipped  outside  the 
tJSA.  or  within  the  US  if  Bccompmeaby  a  sigried  statement  that 
the  unit  will  be  exported. 

FM-100,  Professional  FM  Stereo  Transmitter  Kit $299.95 

FM'IOOWT,  Fully  Wired  High  Power  FM-100, $429.95 


Speech 

Descrambier 

Scrambler 


Decode  all  that  gibberish!  This  is  the 
popular  descrambier  /  scrambler  that  you've  read  about  in  all  the 
Scanner  and  Electronic  magazines.   The  lechnoloqy  used  is 
known  as  speech  inversion  which  is  compatib!e  with  mosi  cord- 
less  phones  and  many  police  department  systems,  hook  it  up  to 
scanner  speaker  terminals  and  you're  in  business.  Easily  config- 
ured for  any  use:  mike,  line  level  and  speaker  outpullnputs  are 
provided.  Also  communicate  in  totai  privacy  over  teleplione  or 
radio,  luH  duplex  operation  -  scramble  and  unscramtile  at  the 
same  time.  Easy  to  buiW,  all  coniplex  circuitry  contained  in  new 
custom  ASIC  chip  for  clear,  clean  audio.  Runs  on  9  to  15VDC, 
RCA  phono  type  jacks.  Our  matching  case  set  adds  a  super  nice 
prolessional  look  to  your  kit. 
SS'70A,  Speech  Desc ram blen'Sc ram  bier  Kit ,  h  *.*,.... .  $39.95 

CSS,  Custom  Matching  Case  and  Knob  Set $1 4.95 

SS^TOAWT,  Fylly  Wired  SS-70A  with  Case $75-95 

AC12'5, 12  Volt  DC  Wall  Plug  Adapter J9.95 


Tone-Grabber 

Touch  Tone 

Decoder / 

Reader 


Dialed  phona  numbers, 
repeater  codes,  control 
codes,  anywhere  touch- 
tones  are  used,  your  TG-t  will  decode  and  store  any  number  it 
hears.  A  simple  hook-up  to  any  radio  speaker  or  phone  line  is  all 
that  is  required,  and  since  the  TG-I  uses  a  central  office  quality 
decoder  and  microprocessor  rt  will  decode  digits  at  virtually  any 
speed!  A  256  digit  non-volatile  memory  stores  numbers  for  100 
years  ■  even  wilh  the  power  turned  off,  and  an  8  digit  LEO  display 
allows  you  to  scroll  through  anywhere  in  memory.  To  make  it  easy 
to  pick  out  numbers  and  codes,  a  dash  is  inserted  between  any 
group  or  set  o!  numbers  friat  were  decoded  more  than  2  seconds 
apart.  The  TG-1  runs  from  any  7  to  f  5  volt  OC  power  source  and 
ts  both  voltage  regulated  and  crystal  controlled  lor  the  ultimaie  in 
stability.  For  stand-aion^  use  add  our  matching  case  set  lor  a 
ciean,  professionally  finished  project.  We  have  a  TG-l  connected 
up  here  at  the  Ramsey  factory  on  the  FM  radb.  It's  lun  to  see  the 
phone  numbers  tnat  are  dialed  on  the  morning  radio  show! 
Although  the  TG-1  requires  less  than  an  evening  to  assemble 
(and  is  lun  to  buikl,  too!),  we  offer  the  TG-1  fulEy  wired  and  tested 
in  matching  case  for  a  special  price, 

TG-1  Jone  Grabber  Kit $99.95 

CTG,  Matching.Case  Set  tor  TG-1  Kit $14,95 

TG-I WT,  FullylNired  Tone  Grabber  with  Case $149.95 

AC12-5, 12  Volt  DC  Wall  Plug  Adapter $9.95 


Mini-Peeper 
Micro  Video 
Camera 


Super  small,  high  quality 
fully  assembled  B  a  W 
CCD  TV  camera  the  size 
of  an  \CB  cube!  Provides  excellent  pictures  in  low  light  {2  lux),  or 
use  our  IR-1  Infra-Red  light  source  to  invisibty  illuminate  an 
entire  room  on  a  pitch  black  nigtiti  Imagine  Ihe  possibilities,., 
build  it  into  a  smoke  detector,  wall  clock,  lamp,  book,  radio. 
Exact  same  camera  that's  in  big  buck  deieciive  calalogues  and 
stores.  Kit  includes;  fully  assembled  CCD  camera  module^  con- 
nectors, interface  PC  board  kit  with  proper  voltage  regulation 
and  littering,  hook-up  details,  even  a  mini  microphone  for  sensi- 
five  sound!  Two  models  available:  Wide  Angle  Lens  3.6mmff2, 
adjustable  focus  lens,  92  degree  view;  Pinhole  Lens  5.&mm/f4.5i 
60  degree  view.  The  Pinhole  Lens  is  physk;alV  much  flatter  and 
provides  even  greater  depth  of  focus.  The  camera  itself  is  1.2" 
square.  The  wide  Angle  Lens  is  about  T'  lor>g.  Pinhole  Lens 
about  1/2",  Interface  PC  board  is  1"  x  2"  and  uses  RCA  jacks  tor 
easy  hook-up  to  VCRs,  TVs  or  cable  runs.  Power  required  is  9 
to  14  VDC  @  150  mA.  Resolution:  380  1 350  lines,  anstruction 
manual  contains  Ideas  on  nrounting  and  disguising  the  f^ini- 
Peeper  along  with  info  on  addinq  one  of  our  TV  Transmitter  kits 
(such  as  the  MTV-7  unit  below)  for  wireless  transmission! 

Mf>-1,  Wide  Angle  Lens  CCD  TV  Camera  Outfit $163.95 

MP-1PH,  Pin-Hole  Lens  CCD  TV  Camera  Outfit ...$189.95 


MicroStation 
Syntliesized 

UHFTV 
Transmitter 


Now  you  can  be  In  Ihe  san^  league  as  James  Bond,  Tt>is 
transmitter  is  so  smalt  that  il  can  lit  into  a  pack  of  cigarettes  - 
even  including  a  CCD  TV  camera  and  battery!  Model  airplane 
enthusiasts  put  the  MTV- 7 A  into  airplanes  for  a  dynamite  view 
from  the  cockpit,  and  the  MTV'7A  is  the  transmitter  ol  choice  for 
balloon  launches.  Transmitter  features  synihesi2ed,  crystal  con- 
trolled operation  for  drift-free  transmission  of  both  audio  and 
video  on  your  choice  of  frequencies:  Standard  UHF  TV  Channel 
52  (whk;fi  shouki  only  be  used  outsJde  of  the  USA  to  avoid  via- 
lating  FCC  rules),  aixl  439.25  UHi  or  911.25  MHz  which  are  in 
the  amateur  ham  bands.  The  43S.25  MHz  unit  has  the  nifty 
advantage  of  berng  able  to  be  received  on  a  regular  'cable- 
ready'  TV  set  tuned  to  Cable  channel  68,  or  use  our  ATV-74 
converter  and  receive  il  on  regular  TV  channel  3  The  911,25 
MH^  unil  is  suited  for  applications  where  reception  on  a  regular 
TV  is  not  desired,  an  ATV'79  must  be  used  for  operation.  The 
MTV-7AS  output  power  is  almost  lOO  mW,  so  transmitting  range 
is  pretty  much  line-of-sight'  which  can  mean  many  miles!  The 
MTV^A  accepts  standard  black  and  white  or  color  video  and 
has  Its  own.  on-board,  sensitive  eleclret  mioorphone.  The  MTV- 
7 A  is  available  in  kit  form  or  fully  wired  and  tested.  Since  the 
latest  in  SMT  {Surface  Mount  Technology)  is  used  to  provide  for 
Ihe  smallest  possible  size,  the  kit  version  is  recomniended  tor 
experienced  builders  only.  Runs  on  12  VDC  @  150  mA  and 
includes  a  regulated  power  source  for  a  CCD  camera. 

MTV-7A,  UHF  TV  Channel  52  Transmitter  Kit .  - . .  $1 59.95 

MTV'TAWT,  Fully  Wired  Channel  52  Transmitter $249.95 

MTV-7A4, 439,25  MH2  TV  Transmiller  Kit $1 59.95 

MTV-7A4WT,  Fully  Wired  4^9.25  MHz  Transmitter  .*..*.  $249.95 

MTV-7A9, 91 1.25  WHz  TV  Transmitter  Kit S1 79.95 

MTV-7 A9WT,  Fully  Wired  91 1 .25  MHz  Transmitter ......  $269,95 

ATV-74, 439.25  MHz  Converter  Kit SI  59.95 

ATV<74WT,  Fully  Wired  439^5  MHz  Converter S249,95 

ATV-79, 911.25  MHz  Cortvertm  Kit $179J5 

ATV-79WT,  Fully  Wired  91 125  MHz  Converter $269,95 


RAMSEY  ELECTRONICS,  INC. 

793  Canning  Parkway 
Victor,  NY  14564 

Order  Toll-free:  1-800446-2295 

Sorry,  no  tech  info  or  order  status  at  this  number 

Technical  Info,  Order  Status 
Call  Factory  direct:  (716)  924-4560 


:U) 


DliOiVER 


QRDERIfiG  WFO;  Sail  sf action  Guaranieed.  Ei^amine  for  10  days,  if  not 
pleased,  reti^rn  in  originaf  fwin  for  refund.  Add  S4,95  iorshrpfwng.  han- 
dling and  iflBurart&e.  Orders  under  S20.  add  $3.00.  NY  iesi(ten!5  add  7% 
sales  lax.  Sorry,  no  COCs.  Foreign  orders,  adti  20%.  fw  sudace  mail  or 
g&e  credit  card  and  speoily  shiopirtg  meshod. 


CmCLE  a4  ON  READER  SERVICE  CARD 


Lehers 


Humt>ef  6  on  your  Feetiba^k  c^fd 


From  the  Ham  Shack 


Les  Hale  W3LIV5,  The  De- 
cember article  by  W8AHB  on 
Nikola  Tcsia  was  certainly 
on  the  mark;  he  was  clearly 
a  great  genius.  As  a  licensed 
amateur  for  over  50  years. 
and  eiectrical  engineer  for  44 
years,  I  have  never  thought  there 
was  any  argument  about  this, 
having  teamed  his  "roiating 
field"  concepts  in  college  in  the 
early  1950s.  I  have  always 
thought  it  was  common  knowl- 
edge thai  he  was  "righf*  and 
Edison  "wrong"  in  the  AC  vs. 
DC  dcbaie. 

However,  I  would  question 
the  need  to  knock  Edison  down 
to  build  up  Tesla*s  reputation. 
Although  not  possessing  the 
theoretical  insights  of  Testa, 
Edison  did  many  notable  things 
by  applying  the  principles  out- 
lined in  "A  Perspiraijonal  Mes- 
sage" by  W2NSD/I  in  the  same 
issue.  It  would  appear  that  to- 
day  this  approach  is  still  lead- 
ing to  advances  in  electrical 
science  and  engineering,  al- 
though it  is  perhaps  mure  widely 
used  now^  in  Japan  where  ihcy 
still  frequenLly  take  the  ap- 
proach  of  learnitig  from  every- 
body and  trying  everything  to 
make  new  discoveries  Perhaps 
Tesla  has  suffered  somewhat 
from  the  ''mad  scientist"  image 
and  the  fact  that  he  made  one  I 
serious  mistake  in  his  ideas 
about  the  wireless  transmission 
of  power  I  believe  this  is  not 
quite  as  crazy  as  most  people 
think,  and  could  have  been  pos- 
sible if  the  losses  in  the  semi- 
conducting region  between  the 
insulating  lower  aiinosphere  and 
conducting  ionosphere  had 
turned  out  to  be  mtich  less*  Ac- 
tually, to  gel  reasonable  effi- 
ciency, the  "Q"  of  the  spherical 
cavity  between  the  earth  and 
the  ionosphere  would  have  lo 
be  extremelv  hi  eh.  "Schumann 
resonance"  measurements  have 
shown  this  Q  to  be  about  5, 
but  Tesla  could  not  have  know^n 
this^ 

A  '"lossless"  cavity  would 
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have  had  other  implications  for 
hams.  Signals  which  easily 
propagated  around  ihc  world 
many  times  would  certainly  lead 
to  untenable  QRM  and  '*echo" 
effect  St  and  entirely  different 
communications  systems  would 
have  evolved. 

Orlo  Hudson  W5LVA.  I  am 

a  long-time  lifer  reader  This  is 
to  suggest  that  you  research  and 
publish  an  article  which  will 
probably  make  that  issue  a 

coUcctor's  item. 

I  left  20m  AM  phone  about  30 
year!^  ago  and  have  been  on  2m 
ever  since.  Now  that  1  am  re- 
tired, I  would  like  to  dust  off 
some  of  that  old  equipment  and 
put  it  back  on  the  air,  bur  there 
have  been  so  many  band 
changes  and  new  services  that  I 
really  don*t  know  what  bands  I 
can  work  and  w^hat  modulations 
are  legal.  I  have  an  old  Class  A 
license — which  they  now  call 
Advanced.  1  am  not  about  to 
"upgrade."  I  was  licensed  in 
1941! 

How  about  publishing  a  com- 
pixhensivc  spectrum  analysis  of 
places  where  hams  (not  appli- 
ance operators)  can  build  equip- 
ment, operate  the  equipment, 
and  explore  the  science  without 
bcine  illegal. 

Include  all  frequencies^not 
just  the  established  ham  bands. 
For  example,  the  frequencies 
below  100  kc. 

While  you  arc  at  it,  you  might 
comment  on  these  proposed 
projects:  ( I)  A  small  linear  am- 
plifier to  hang  on  a  VCR  and 
boost  the  channel  3/4  output  to 
where  it  can  be  picked  up 
throughout  the  house.  How 
much  power  can  you  legally 
run?  (2)  A  1  kW  transmitter  cen- 
tered on  I  mc,  putting  out  true 
Spread  Spectrum  Modulation. 
The  FCC  can't  receive  the  rig 
unless  they  are  standing  under 
the  antenna  with  an  untuned  FS 
meter. 

I  am  just  full  of  such  ideas, 
but  1  don't  want  lo  go  to  jail!  1 
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am  not  interested  in  a  '*f€g 
chew"  on  some  appliance:  1  want 
to  build  something  different  and 
test  it„, 

Dennis  L,  Foster  KK5PY- 

Thank  you  ever  so  much  for 
such  a  great,  unbiased,  amateur 
radio  magazine.  1  had  been  in- 
active in  hani  radio  for  years  and 
had  really  forgotten  what  a  great 
publication  it  is  until  1  read 
a  copy  or  two  from  a  friend's 
collection. 

Les  Warriner  WA7HAM. 
History  Lesson — ^Battle  Of 
Agincourt.  The  French,  who 
were  overwhelmingly  favored  to 

win  the  battle,  threatened  to  cut 
a  certain  body  pan  off  of  all  cap* 
turcd  English  soldiers  so  Ihai 
they  could  never  fight  again. 
The  English  won  in  a  major  up- 
set and  waved  the  body  part  in 
question  at  the  French  in  defi- 
ance. What  was  this  body  part? 
The  answer,  which  clears  up 
some  profound  questions  of  ety- 
mology, folklore  and  emotional 
symbolism,  is  that  the  body  part 
which  the  French  proposed  lo 
cm  off  of  the  English  after  de- 
feating them  was,  of  course,  the 
middle  finger  without  which  it 
was  impossible  to  draw  the  re- 
nowned English  longbow.  This 
famous  weapon  was  made  of  the 
native  English  yew  tree,  and  so 
the  act  of  drawing  the  longbow 
was  known  as  ''plucking  yew." 
Thus,  when  the  victorious  En- 
glish waved  their  middle  fingers 
at  the  defeated  French,  they 
said,  "Sec,  we  can  still  pluck 
yew!''  Over  the  years  some  "folk 
etymologies"  have  grown  up 
around  this  symbolic  gesture. 
Since  ^*pluck  yew"  is  rather  dif- 
ficult to  say  (like  ''pleasant 
mother,  pheasant  plueker." 
which  is  who  you  had  to  go  to 
for  the  feathers  used  on  the  ar- 
rows),  the  difficult  consonant 
cluster  at  the  beginning  has 
gradually  changed  to  a  labioden- 
tal fricative  *T',  and  thus  the 
words  often  used  in  conjunction 
with  the  one-finger  salute  are 
mistakenly  thought  to  have 
something  lo  do  with  an  inti- 
mate encounter  It  is  also  he- 
cause  of  the  pheasant  feathers 
on  ihc  arrows  that  the  symbolic 


gesture  is  known  as  *'giving  the 
bird."  And  yew  all  thought  yew 
knew  everything! 

One  of  the  perils  of  E-mail  is 
being  spammed  with  plucky  stuff 
like  this.  However,  it  does  answer 
a  question  I  never  thought  to  ask... 
Wayne. 

Ron  Hartoebben  KB0PF.  1 

received  the  current  issue  of 
Cold  Fusion  today  and  noticed 
your  E-mail  address.  How  have 
i  missed  that  before,  since  1  sub- 
scribe to  73  and  CF?  1  recom- 
mend that  you  encourage  E-mail 
submissions  for  your  maga^ 
zines.  Publish  your  address 
more  often.  Maybe  even  develop 
a  Web  page.  It  should  pay  off  for 
you.  After  all,  you're  already  on 
AOL. 

1  enjoy  your  editorials.  I  use 
ideas  from  them  often  in  ray 
courses.  Yes,  I  am  a  teacher  (In 
a  small  parochial  elementary 
school).  1  started  leaching  be- 
cause 1  can  afford  to  after  retir* 
ing  from  another  exciting 
profession. 

The  fellow  who  helped  me 
most  in  ham  radio  was  Bill  Stock- 
ing W0VM.  who  wrote  several 
articles  for  you*  Wc  used  to  test 
some  of  his  antenna  theories  at 
my  shack-  1  successfully  encour- 
aged him  to  try  phone  in  lieu  of 
his  exclusive  CW,  and  in  his  last 
few  years  he  enjoyed  all  aspects 
of  the  hobby. 

I  am  in  the  middle  of  three 
generations  of  ham  radio,  all  in- 
laws. My  father-in-law  got  his 
ticket  in  1930  and  is  still  active, 
Wc  have  great  photos  from  his 
early  ham  days.  My  two  sons- 
in-law  are  both  hams  and  mak- 
ing names  for  themselves.  My 
experiences  have  paralleled 
yours  often.  Even  did  a  stint  as 
local  publicity  director  for 
Mensa. 

Recently  I  helped  a  fellow  de- 
velop a  database  for  \VW2  sub- 
marine vets  and  even  found  a 
couple  local  guys  who  were  on 
the  Drum.  1  hope  someday  to 
catch  one  of  your  talk  show  ap- 
pearanccs.  You  ought  to  give 
some  advance  notice  in  your 
magazines,  or  better  yet  pur  it  in 
your  Web  page.  There  1  go  again, 
giving  you  advice. 

Number  21  on  the  list  of  my  73 


most  urgent  projects  is  setting  up 
a  Web  page...  Wayne. 

Bill  Chatterly  NISGL  "Why 
do  I  have  to  study  CW?  I  use  SSB 
rarely,  no  RTTY,  no  SSTV,  no  re- 
peater, no  computer — I  only  use 
HR  1  do  not  care  what  a  resistor 
or  a  capacitor  does," 

I  had  to  learn  ihis  as  a  require- 
ment to  get  my  license  for  HF.  It 
is  part  of  the  hobby.  Is  not  CW 
part  of  the  requirement  also? 
What  shall  we  delete  from  the  re- 
quirements next?  Think  about  it. 
Good  luck,  FISTS! 

Guy  A.Matzinger  KB7PNQ. 

One  hundred  fifty  years  ago 
the  Russian  liberal  thinker, 
Alexander  Hertzen,  wrote  that 
what  he  feared  most  was  a 
**Gcnghis  Khan  with  the  tele- 
graph." When  Lenin  seized  power 
in  Petrograd  in  19 17,  his  first  ob- 
jectives were  the  seat  of  govern- 
meni  and  the  telegraph  office. 

When,  several  years  ago, 
"hicentivised  Licensing"  defined 


the  course  of  amateur  radio,  it 
became  the  central  control  and 
essence  of  the  hobby — using  te- 
legraphy and  high-speed  code 
tests  to  decide  operating  privi- 
leges. This  totalitarian  control 
with  its  enormous  ability  to  ma- 
nipulate amateur  radio  has  be- 
come increasingly  static.  How- 
ever, opening  shots  in  a  war  over 
who  gets  to  dominate  the  hobby 
were  fired  in  recent  months.  At 
issue  is  who  shall  control  inter- 
national rules  and  regulations  for 
amateur  radio^specifically 
Morse  code  testing.  Those  orga- 
ni7.ations  who  believe  they  are  the 
icons  of  order — or  each  country? 
With  sphincter-tightening  ap- 
prehension, pro-code  advocates 
are  lobbying  and  bullying  the  in- 
temational  community,  warning 
of  chaos  and  a  possible  collapse 
of  amateur  operations  if  Morse 
code  testing  requirements  are  re- 
moved as  a  treaty  obligation. 
These  mutterings  hint  that  the  es- 
tai^lished  foundation  of  the  hobby 
will  be  eroded  if  each  country  is 


allowed  to  set  its  own  code  test- 
ing standards — absurd — each 
country  does  that  already.  The  real 
concern  is  that  some  democratic 
society  may  noL  want  a  code  test 
for  any  class  of  license. 

We  must  move  away  from  the 
mental  virus  that  Morse  code  is  the 
basis  that  defines  an  amateur  radio 
opemior — as  we  moved,  60  years 
ago,  from  crank-starting  a  Model- 
TFord  to  today's  fuel-efficient  cars. 
Pro-code  organizations  and  media 
pundits,  who  support  the  closed- 
shop  mentality  of  limiting  partici- 
pation, need  to  stop  whining  with 
nostalgia  for  a  vanished  world,  im- 
plying that  without  a  Morse  code 
treaty  requirement  amateur  r^io  is 
going  to  turn  into  a  disaster.  Den- 
mark recogni2jed  the  need  to  change 
and  in  July  of  1 996  reduced  license 
classes  from  five  to  three  and  code 
testing  to  5  wpm  for  any  class  of 
license.  Once  again  the  Danes  lead 
the  way — without  calamity. 

Have  we  become  so  accus- 
tomed to  our  freedoms  being 
worn   away   by   self-serving 


interest  groups  that  we  can  no 
longer  allow  any  other  country  to 
choose  its  own  course  of  action? 
The  value  of  democracy  lies  in  its 
freedom  to  choose-  Amateur  ra- 
dio operates  as  a  microcosm 
of  society  and  if  it  wishes  to  be 
a  communications  participant* 
and  continue  free  use  of  the 
spectrum  and  all  the  valuable 
progeny  of  that  gift,  it  must 
change.  The  dynamic  future  of 
this  hobby  depends  on  integrat- 
ing tomorrow's  technology  with 
today's  abilities. 

If  ever  there  was  a  case  for 
social  justice,  eliminating  mtema- 
tional  Morse  code  treaty  require- 
ments tops  the  list.  1  strongly  urge 
each  of  you  to  write  to:  lARU 
FASC,  c/o  lARU  International 
Secretariat,  PO  Box  310905, 
Ne  wington  CT  06 1 3 1  -0905— sup- 
porting the  removal  of  Article  §25.5 
at  WRC99  as  a  treaty  obligation  of 
administrations  and  the  putting  of 
fun  back  into  amateur  radio. 
Then,  perhaps,  we  can  have  a 
secure  tomorrow  for  the  hobby. 


-800-TRU-HAMM  (ordarsonty) 
(eDO-a70-4£6e) 
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Numtxr  8  on  your  F&edback  card 


Help  Wanted:  Dayton  Youth 

Forum 


NewYorl^  City— Educator  Carole  PiffyWB2MGP 
wilf  be  moderating  the  popular  Dayton  Youtti  Fo- 
mm  on  May  t7tti.  Srie  is  fooldng  tor  articulate,  en- 
thusiastic young  people  {0-18  years  of  age)  who 
would  like  to  be  presenters.  Please  rati  Carole  ai 
(718)  761  -5733  as  soon  as  possible. 


Scholarships  for  Amateurs 

The  Foundation  for  Ainateur  Radio.  Inc..  a  non- 
profit organization  with  headquarters  in  Washing- 
ton  DC,  plans  to  administer  60  schoiarshtps  for  the 
academic  year  1997-1998  to  assist  licensed  radio 
amateurs.  The  Foundation,  composed  of  over  75 
local  area  amateur  radio  clubs,  fully  funds  five  of 
these  scholarships  with  the  income  from  grants  and 
its  annua!  hamfesi.  The  remaining  55  are  adminis- 
tered by  the  foundation  without  cost  to  the  various 
donors. 

Licensed  radio  amateurs  may  compete  for  these 
awards  it  they  plan  to  pursue  a  full-time  course  of 
studies  beyond  high  school  and  are  enrolled  in  or 
have  been  accepted  for  enrollment  at  an  accred- 
ited university,  college  or  technical  schoot.  The 
awards  range  from  $500  to  $2,500,  with  preference 
given  in  some  cases  to  residents  of  specified  geo- 
graphical areas  or  the  pursuit  of  certain  study  pro- 
grams. Amateur  radio  operators,  especially  those 
in  DE,  FL.  ME,  MD.  NJ,  OH,  PA,  TX,  VAand  Wt.  are 
encouraged  to  apply. 

Additional  Information  and  an  application  form 
may  be  requested  by  letter  or  QSL  card,  postmarked 
prior  to  April  30. 1997,  from:  FAR  Scholarships,  6903 
Rhode  Island  Ave..  College  Park  MD  20740. 

The  Foundation  for  Amateur  Radio,  incorporated 
in  the  District  of  Columbia,  is  an  exempt  organiza- 
tion under  SecKon  501  (Cjt3)  of  the  Imernal  Rev- 
enue Code  of  1954,  It  is  devoted  exclusively  to 
promoting  the  interests  oJ  amateur  radio  and  those 
scientific,  literary  and  educational  pursuits  that  ad- 
vance the  purposes  of  the  Amateur  Radio  Service. 

Found  in  Penn  WireJess  Assn/s  X-Mitter, 
January  1997. 


FCC  Enacts  Internet  Morse 
Code  Requirement 

The  FCC,  under  pressure  to  dean  up  the 

internet— espectatty  after  the  Con^munications  De- 
cency Act  provisions  regarding  Iniernet  content 
regulation  were  stncken  as  violating  the  US  Consti- 
toJtion— has  decided  instead  lo  create  a  Morse  code 
requirement  for  Internet  users. 

Citing  the  success  of  the  Amateur  Radio  Service 
and  the  general  betiet  thai  its  requirement  for  op- 
erators to  pass  a  Morse  code  proficiency  exam  and 
other  lechnicai  requirements  has  kept  the  ARS 
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"clean,"  the  FCC  has  decided  to  enact  a  5  wpm  re- 
qufrement  for  ail  Internet  users.  They  are  leaving 
open  the  issue  of  whether  ihere  should  be  a  "code- 
less"  class  of  Internet  user  and  are  soliciting  com- 
ments on  the  proposal.  Presumably,  a  "codeless" 
user  would  be  restricted  to  Web  pages  published 
by  household  magazines  and  kitchen  equipment 
suppliers,  for  exampNen 

Persons  wishing  to  develop  Web  sites  that  have 
actual  content,  as  compared  to  just  links  to  other 
Web  sites,  must  pass  a  20  wpm  Morse  proficiency 
tesl  in  HTML  and  the  Java  programming  language, 
and  show  that  they  have  mastery  of  al  least  one 
human  language  such  as  English  or  Esperanto, 

The  FCC.  which  lacks  budgetary  authority  to 
implement  the  testing  program,  has  stated  thai  it 
intends  to  create  Volunteer  Examiner  programs  for 
Interne!  applicants. 

From  the  ARNS  Newstenen  February  1 997:  origi- 
nally in  7775  Long  Wire,  November  1996:  special 
merci  lo  French  Ministry  of  PTT  spokesman  A  Prel 
F0OLE. 


Hams  on  Duty  in  Western 
US  Flooding        


Ham  radio  has  pitched  in  to  help  in  the  wake  of 
serious  flooding  in  the  western  US.  In  California, 
flooding  50  miles  north  of  Sacramento  resulted 
from  a  weel<  of  torrential  rainfall.  Tim  Tribble 
JD6MDV,  of  the  Sacramento  C A  City  Fire  Reserve 
RACES  Operations  Center,  reported  that  his  group 
was  activated  at  noor;  on  Friday,  December  27th, 
and  had  been  on  24-hour  duty  for  an  extended 
period  thereafter  RACES  operators  have  provided 
supplemental  communications  for  the  Fire  Depart- 
ment including  relaying  Information  about  water 
levels  at  area  dams.  The  hams  also  have  been 
providing  support  services,  and  have  even 
delivered  food  to  out-of-state  mutual  aid  groups. 
Tribble  reported  that  up  to  40  area  amateurs  had 
been  manning  the  command  post.  Other  command 
posts  were  located  at  the  W^iton  Fire  Department 
and  at  Station  59  in  the  Murietta/Sloughouse  area 
of  California. 

One  Saturday,  seven  operatois  were  dispatched 
to  ttie  city  of  Marysvilie  to  assist  the  Department  of 
Fish  and  Game  In  assessing  livestock  care  needs* 
Another  10  were  sent  to  aid  the  Red  Cross  m 
damage  assessment. 

Ham  radio  has  also  been  assisting  in  f^ood  re^ 
covery  efforts  in  the  northwest,  including  Oregon. 
Washington,  and  Nevada.  In  Oregon,  long-djstance 
telephone  servk;e  to  the  Ashiand-Granis  Pass  vi- 
cinity in  the  extreme  southwestern  portion  of  the 
state  went  down  when  a  fiber  optic  cable  was  sev- 
ered. Ham  radio  took  over,  linking  the  county  via 

i  HF  with  the  state  emergency  operations  center  in 
Salem,  Oregon  SEC  Lew  Williams  WD7NML  said 

I  Jackson  and  Josephine  counties  were  the  hardest 
hit.  In  Jackson  County,  hams  helped  provide  com- 

,  munication  at  shelters.  Williams  said  hams  also 

I  pitched  in  dunng  sandbagging  operations.  In  Ne- 
vada.  Dick  Creley  KJ7UK  of  GanJnerville  reported 


hams  were  activated  on  New  Year's  Day  and  pro- 
vided secondary  communications  for  the  Douglas 
County  Sheriff's  Departments  the  Emergency  Man- 
agement Office,  and  two  shelters  that  housed  some 
50  residents.  The  approximately  30  hams  in  Dou* 
glas  County  and  Carson  Ctty  put  in  a  total  of  350 
work'hours,  Creley  said  damage  was  extensive,  and 
the  cities  of  Minden  and  Gardnerville  were  isolated. 
Bmce  Pfeiffer  N7CPP  of  Carson  City  said  telephone 
service  remained  in  operation,  limiting  the  need  for 
ham  radio  communication  suppon.  His  wife.  Sue 
Pfeiffer  N7PRF,  and  Reed  Ross  W7H0P  manned  a 
station  at  the  Carson  City  EOC,  while  he  and  Jo 
Ann  Paul  N7MBM.  manned  a  station  al  a  local 
Carson  City  shelter. 

In  Yerington  NV,  17-year-o!d  Carrick  Dunn 
KB70BE  provided  the  only  communication  link 
between  his  town  and  the  outsrde  world. 

TNX  The  GCARC  Wireless,  January  1997. 


ARLS016  Ham  Radio  on 
Space  Station 

A  foundation  has  been  laid  to  give  amateur  radio 
a  permanent  presence  in  space.  Late  last  year, 
amateur  radio  delegates  from  eight  countries — Rus- 
sia, Japan,  Germany.  Great  Britam.  Itaiy.  Canada, 
France  and  the  US— met  at  the  NASA  Johnson 
Space  Center  in  Houston  TX  to  map  plans  to  in- 
clude a  pemianent  ham  radio  station  aboard  the 
International  Space  Station,  to  be  tended  by 
station  crew  members. 

From  the  United  States,  members  of  the  SAREX 
Working  Group,  officials  from  NASA,  US  represen- 
lalives  of  the  Russian  M/r  Amateur  Radio  experi- 
ment and  members  from  the  Johnson  Space 
Center  Amateur  Radio  Club  attended  the  meet- 
ings November  4tli  and  5th,  chaired  by  Roy  Neal 
K6DUE.  ARRLVice  President  Joel  Harrison  W52N 
(ex-WB5lGF)  represented  the  League  at  the  gath- 
ering. SAREX  Working  Group  member  Rosalie 
White  WA1ST0,  of  the  ARRL  Headquarters  staff, 
was  among  those  on  hand.  The  delegates  jointly 
developed  a  draft  memorandum  of  understanding 
to  promote  the  development  of  Amateur  Radio  on 
the  International  Space  Station— to  be  known  as 
ARISS. 

The  ARISS  group  wi!l  provide  for  the  planning, 
coordination  and  performance  of  amateur  radio 
projecls  on  the  space  station,  similar  to  the  way  the 
SAREX  Working  Group  currently  coordinates  ama- 
teur  radio  activities  on  many  space  shuttle  missions. 
AMSAT  and  lARU  organizations  in  each  of  Ihe  eight 
countries  are  to  review  and  consider  approving  the 
memorandum  of  understanding.  In  the  US,  this 
Includes  AMSAT-NA  and  the  ARRL 

The  AMSAT*NA  Board  unanimously  approved  the 
memorandum  of  understanding  at  its  November 
t1lh  Board  of  Directors  meeting  in  Tucson  A2.  Once 
the  memorandum  is  finalized.  AMSAT  NA  President 
Bill  Tynan  W3XO  has  been  given  authority  by  the 
board  to  sign  it,  AMSAT-NA  Vice  President  for 
Manned  Space  Frank  Bauer  KA3HD0  congratu- 
lated the  inlemational  ARISS  Eeam  for  a  job  well 
done.  'We  lcx)k  forward  to  a  truly  cooperative  inter- 
national venture  on  the  International  Space  Station." 
he  said.— de  ARRL  HQ,  via  Keith  N3LDF. 

TNX  to  The  Ham  Arundef  News,  January  1997, 
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The  Hale-Bopp  Comet 
and  Its  Controversial  Tale 
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Thomas  M,  Miller  WA8YKN 

31 4  South  9th  Street 

Richmond  IN  47374 

E-mail:  thomil@infocom.com 


April  1997  marks  the  closesl 
approach  of  the  long-awaited 
Hale-Bupp  comet,  discovered 
on  July  22,  1995  by  amateur  astrono- 
mers Alan  Hale  and  Thomas  Bopp, 
Although  comets  are  notoriously  unpre- 
dictable, this  one  shows  every  sign  of 
becoming  a  bright,  naked-eye  object, 
perhaps  even  visible  in  the  daytime!  At 
the  very  least,  the  arrival  of  Hale-Bopp 
will  be  an  event  to  remember. 

Brighmess,  however,  may  not  be  the 
most  interesting  aspect  of  this  object. 
Riding  with  Hale-Bopp  is  an  intense 
storm  of  rumors  and  controversy  which 
seems  to  intensify  in  direct  proportion  to 
the  comet's  proximity. 

The  first  indication  that  Hale-Bopp 
was  an  ''unusuaF'  comet  was  its  dis- 
covery: most  comets  are  discovered 
only  a  few  months  away  from  their 
closest  approach  to  the  sun.  The  comet 
Kohouiek  set  a  record  in  1973,  first 
seen  seven  months  out.  Hale-Bopp 
was  first  spotted  an  incredible  21 
months  away  from  Earth,  an  astound- 
ing 666  million  miles  out,  beyond  the 


orbit  of  Saturn!  No  comet  ever  discov- 
ered would  be  visible  at  that  distance, 
even  through  the  largest  telescopes  in 
the  world.  Hale-Bopp,  however,  was 
large  and  bright  enough  to  be  seen  by 
two  amateurs  on  the  same  night,,,  by 
accident!  Since  the  discovery,  astronomers 

''Hams,  known  to  wear  hats 
sprouting  antennas^  donH 
embarrass  easily^  so  in  this 
case  it^s  clearly  up  to  us* 
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Photo  A.  The  HoleBopp  comet  cl%  seen  by  the 
on  September  26,  1995. 
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have  searched  old  photographic  plates 
and  discovered  that  one  shows  the  (then 
undiscovered)  comet,  an  astonishing 
40  months  away! 

Not  only  does  Hale-Bopp  appear  to  be 
the  largest  and  brightest  comet  ever  dis- 
covered, but  its  behavior  defies  explana- 
tion. The  comet  is  far  brighter  than  it 
should  be  at  that  distance  from  the  sun, 
and  it  has  regular  outbursts  of  bright- 
ness, accompanied  by  huge  jets  of  gas, 
dumping  carbon  dioxide  at  the  rate  of 

several  tons  per 
second.  These  out- 
bursts occur  every 
19  days. 

The  controversy 
surrounding  Hale- 
Bopp  really  began  to 
heat  up  on  Novem- 
ber 16,  1996.  Chuck 
Sliramek,  radio  host 
and  amateur  as- 
Hubble  space  telescope    tronomer,  released  a 

photograph    of   the 


comet  which  clearly  showed  a  lai'ge  ob- 
ject moving  with  Hale-Bopp,  This  object 
was  round  and  sharp,  with  a  curious 
*1ine"  through  it  that  made  it  resemble 
the  planet  Saturn  with  the  rings  on  edge. 
The  image  soon  found  its  way  onto  the 
Internet,  and  all  ''Hale"  broke  loose! 

Chuck  was  immediately  and  savagely 
attacked  and  denounced  by  astronomers 
everywhere,  who  claimed  that  the  object 
in  question  was  an  8.5  magnitude  star, 
and  the  'line"  was  a  diffraction  spike 
caused  by  the  optics  in  Shramek's  tele- 
scope. The  object  in  the  photograph, 
however,  was  clearly  brighter  than  mag- 
nitude 8.5,  since  it  was  at  least  as  bright 
as  the  4th  magnitude  Hale-Bopp...  and 
Chuck's  telescope  does  not  have  a  sec- 
ondary mirror  support,  and  therefore 
does  not  create  "diffraction  spikes"  on 
bright  objects.  Since  that  time,  other 
photographs  have  surfaced  from  the 
Japanese  National  Observatory  and  oth- 
ers which  also  show  a  ''companion" 
traveling  with  the  Hale-Bopp  comet. 

If  Hale-Bopp  has  a  "companion,"  it 
would  not  be  that  unusual.  Most  objects 
in  the  solar  system  large  enough  to  have 
any  gravity  at  all  have  them.  Even  the 
tiny  asteroid  'Tda"  has  a  companion,  a 
small  chunk  of  rock  that  orbits  the  asteroid 
(although  why  it  was  not  named  **Ho'*  is  a 
great  mystery!).  Wliy,  tlien,  does  the 
"Hale-Bopp  companion*'  spark  so  much 
ouU'age  and  denial  among  astronomers? 

Maybe  it's  the  radio  signals! 

That's  right,  radio  signals!  Starting 
about  the  same  time  as  Shramek's  photo 
controversy,  rumors  of  RF  emissions 
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Fig.  L  Schematic  diagram  for  the  Cosmic  Crystal  Set.  A  sensitive  diode  detects  the  microwave  signals  that  enter  the  waveguide 


from  Hale-Bopp  began  to  surface.  Some 
of  these  emissions  were  broadband, 
clearly  natural  "noise,"  but  others  were 
reported  as  narrowband,  high-intensity 
signals...  modulated  signals!  Radio  talk 
show  host  (and  ham)  Art  Bell  played  a 
tape  of  one  of  these  signals  on  the  air, 
and  added  that  a  professional  astrono- 
mer (who  did  not  want  his  name  men- 
tioned) confirmed  the  recej^tion  of 
"unambiguous  signals,"  not  from  the 
comet,  but  from  the  companion! 

As  you  might  expect,  this  announce- 
ment brought  the  controversy  to  a  new 
level.  Theories  to  explain  the  signals  be- 
gan to  fly,  ranging  from  some  natural - 
but-unexplained  byproduct  of  the 
intense  gas  jets  to  advanced  extraterres- 
trial beings.  Astronomers  have  refused 
to  comment  on  the  signals  at  all. 


Friends,  no  professional  scientist  \% 
going  to  touch  this  one,  and  we  can't 
blame  them.  Scientists  live  in  a  political 
world,  and  their  livelihoods  depend  on 
credibility — and  funding,  The  mere 
mention  of  a  phenomenon  tainted  with 
rumurs  of  *'giant  spacecraft"  and  "little 
green  men"  assures  that  they  will  ignore 
it.  It's  a  sad  fact  that,  should  some  ET. 
someday  fly  by  and  send  us  some  sort  of 
greeting  in  passing,  we  might  never 
know,  since  the  professionals  would  be 
too  embarrassed  to  acknowledge  it! 

Hiuns,  known  to  wear  hats  sproudng 
antennas,  don't  embarrass  easily,  so  in 
this  case  if  s  clearly  up  to  us.  Best-sell- 
ing author  Whitley  Strieber  commented, 
on  the  Art  Bell  show;  that  hams  should 
monitor  Hale-Bopp  for  radio  activity, 
just  as  amateur  astronomers  are  observing 


it  optically.  I  fully  agree;  whether  there 
are  E.Xs  involved  or  not,  Hale-Bopp  is 
the  most  unusual  visitor  to  the  inner  so- 
lar system  in  our  lifetime,  and  won't  re- 
turn for  3,600  years.  We  won't  get  a 
second  chance.  Besides,  it's  a  chaJtenge 
right  up  our  alley,  and  it  sounds  like  fun! 

The  '^Cosmic  Crystal  Set" 

There  has  been  very  little  technical  in- 
formation to  go  along  with  the  Hale- 
Bopp  signal  rumors.  There  have  been 
several  references  to  "K-Band,"  which 
only  narrows  it  down  to  24  billion  pos- 
sible frequencies.  We  can,  however, 
make  some  assumptions:  //these  signals 
are  from  intelligent  beings,  and  if  they 
are  intended  for  us,  then  it's  safe  to  as- 
sume that  they  will  be  easy  to  receive. 


•-t  -^ 
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FilQio  B,  Is  this  a  hoax?  This  photo,  from  an 
anonyttiot^s  source  on  the  Internet,  shows  the 
Hale-Bopp  comet  with  its  purported  companion.   Fig.  2.  Printed  circmt  hoard  partem  and  component  layout  guide  for  the  Cosmic  Crystcd  Set. 
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Fig,  3,  Wave  guide  and  crystal  diode  detector 
construction  details. 

They  would  also  probably  utilize  micro- 
wave frequencies  where  antennas  be- 
have much  like  optics,  making  efficient, 
tightly  focused  transmissions  possible. 
Given  that,  K-Band  doesn't  sound  like  a 
bad  choice,  but  there's  no  reason  not  to 
listen  to  the  entire  microwave  spectrum, 
and  perhaps  UHF  and  VHF  as  well.  A 
voltage-tuned  TV  tuner  can  sweep  from 
54  to  800  MHz,  and,  with  the  IF  dis- 
played on  an  oscilloscope,  makes  a  sen- 
sitive spectrum  analyzer  TVRO  systems 
could  be  used,  using  the  baseband  video 
output  to  drive  a  good  HF  receiver.  Sur- 
plus radar  detectors  have  sensitive 
superhel  front  ends  for  both  X-  and  K- 
Band,  All  these  things  can,  and  should, 
be  used — but  what  if  you  don't  have 
access  to  any  equipment  at  all?  No 
problem.  You  butld  something! 


Fig.  1  shows  the  schematic  diagram  of 
the  "Cosmic  Crystal  Set."  This  simple 
microwave  receiver  is  nothing  more 
than  a  sensitive  germanium  diode  detec- 
tor in  a  short  section  of  rectangular 
waveguide.  The  diode  rectifies  the  mi- 
crowave energy  which  is  bypassed  for 
RF  by  a  small  ceramic  feedlhrough  ca- 
pacitor. The  resultant  DC  (and  audio,  if 
the  signal  is  modulated)  is  passed  to  the 
input  of  the  amplifier. 

The  amplifier  uses  a  TL082  dual  op- 
amp  for  two  stages  of  DC -coupled  gain. 
The  first  stage  amplifies  the  incoming 
signal,  and  the  second  serves  as  a  meter 
driven  The  lOO-microamp  meter  pro- 
vides an  indication  of  signal  strength.  If 
you  use  a  zero-center  meter,  it  won't 
matter  which  way  you  connect  the  diode 
across  the  waveguide. 

A  4,7 -microfarad  capacitor  is  used  to 
pick  off  any  audio  present  on  the  signal, 
where  it  is  boosted  by  an  LM386  audio 
amplifier  It  can  drive  headphones  or  a 
small  speaker.  The  circuit  is  powered  by 
two  9- volt  batteries^. 

Fig.  2  shows  the  printed  circuit  board 
and  parts  layout  for  the  amplifier.  The 
parts  are  available  from  Radio  Shack^^^^ 
as  well  as  any  good  electronic  supply 
house.  If  there  is  any  interest,  I  can  pro- 
vide circuit  boards  for  those  who  can't 
make  their  own. 

When  completed,  this  device  is  actu- 
ally a  very  sensitive  field-strength  meter. 
The  only  frequency- selective  compo- 
nent is   the   waveguide   itself   Fig,  3 

shows  the  construc- 
tion of  the  waveguide, 
which  can  be  made 
from    sheet    brass, 


CDT   8    RIBS   FROM 

EXTERIOR   PLYWOOD 


F.L.    =    18" 


>    X 


RIB   TEMPLATE    FOB    36"    PARABOLIC 


Fig.  4,  Rib  panertj  for  the  three-foot-diameter 
parabolic  dish.  The  focal  length  is  18  inches. 

copper,  or  tin.  Printed  circuit  board 
material  works  well,  also. 

A  waveguide  is  actually  a  high-pass 
filter  The  cutoff  is  the  point  where  the 
wavelength  is  equal  to  the  width  of 
the  guide.  Waves  shorter  than  half  the 
guide's  width  will  pass  through  as  well, 
but  the  mode  of  propagation  is  uncer- 
tain, so  waveguides  are  selected  in  dif- 
ferent widths  for  various  bands  of 
frequencies.  The  table  at  the  bottom  of 
Fig.  3  shows  the  proper  waveguide 
width  for  the  different  microwave  bands. 
All  other  dimensions  are  scaled  to  this 
width,  as  shown,  By  building  one  ampli- 
fier and  a  number  of  waveguide/detec- 
tors, it  is  possible  to  monitor  virtually 
the  entire  nfiicrowave  spectrum. 

These  waveguides  will  receive  signals 
of  only  one  polarization,  so  some 
method  of  rotating  the  horn  90  de- 
grees should  be  employed  to  catch  both 
horizontal  and  vertical  signals. 
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Photo  C.  The  Hubble  telescope  captures  the  Hale-Bopp  as  it 
hurtles  toward  our  solar  system. 
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Fig.  5.  Construction  details  of  the  three-foot  dish.  The  framework  is 
covered  with  aluminum  window  screen. 
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Fig.  6.  Dimensions  for  ihe  K-Band  detector 
andfeedhorn.  This  feed  will  work  with  other 
dishes  with  a  focal  ratio  of  0.5  to  07. 

Home-brew  microwave  antennas 

Since  diodes  have  loss,  we  have  to 
offset  this  with  antenna  gain.  The  most 
popular  microwave  antenna  is  the  para- 
bolic reflector  A  dish  in  the  2-  to  4-foot 
range  should  be  ideal  for  K-Band  sig- 
nals; anything  larger  would  have  too 
narrow  a  beamwidth  to  be  of  much  use. 
Fig*  4  shows  a  rib  template  for  a  3-foot 
parabolic  reflector  with  a  focal  distance 
of  18  inches.  You  can  scale  this  drawing 
up  directly,  or  lay  out  your  own  pattern 
hy  plotting  the  X  and  Y  coordinates  from 
the  table  and  connecting  the  dots. 

Fig,  5  shows  how  the  ribs  are  as- 
sembled to  form  the  antenna  framework. 
The  ribs  are  mounted  on  a  12-inch  ply- 
wood disk,  while  a  4-inch  disk  is 
mounted  in  front.  Through-bolts  hold 
the  two  disks  together,  providing  a 
strong  support  for  the  ribs.  Tve  used 
this  technique  for  quite  a  number  of 
antennas,  the  largest  measuring  12  feet. 

The  feedhom  is  shown  in  Fig,  6.  Es- 
sentially the  same  as  the  waveguiddde- 
tector  shown  in  Fig.  3,  the  waveguide  is 
extended  an  inch,  while  the  narrow  di- 
mension is  flared  to  match  the  3/4-inch 
width,  providing  a  square  aperture.  The 
diode  is  mounted  half  a  guidewidth  from 
the  shorted  end.  The  dimensions  shown 
are  for  K-Band  signals,  but  can  be  scaled 
for  other  bands. 

Sometimes  surplus  dishes  turn  up  sur- 
prisingly cheap,  and  most  often  the  focal 
distance  of  these  dishes  is  very  short, 
making  them  hard  to  feed  with  a  conven- 
tional horn-  Fig*  7  shows  a  simple  way 
around  this  problem:  Rather  than  flaring 
the  waveguide  into  a  horn,  the  comers  of 
the  open  end  are  trimmed  back  at  an 
angle  and  a  "dispersal  pin"  is  added  in 
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the    center    of 

the  opening,  I've 
used  this  to  feed 
dishes  with  F/D 
ratios  as  small 
as  .25  with  great 
success-  The 
beamwidth  will 
vary  somewhat 
wiLt  the  angle, 
but  20  degrees 
seems  to  work 
i>retty  well.  For 
K-Band,  a  piece 
of  14-gauge  wire 
will  work  for 
the  dispersal 
pin;  make  it 
thicker  at  lower 
frequencies. 

All  right,  you 
don't     have     a 
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AT  30   DEGREE 
ANGLE 
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DIODE  DETECTOR 
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DISPHP.SAL 


FROM   VIEW 


CLOSED   END 


FEED   FOR   DEEP   PARABOLIC    DISHES 
F/D    RATIOS    FROM    0,25   TO    0.35 


Fig,  7.  By  trimming  the  open  end  of  the  waveguide  as  shown,  short- 
focal-length  surplus  dishes  can  be  easily  fed. 


parabolic  lying  around,  and  building 
one  takes  too  long.  Now  whai  do  we 
do?  Tig.  8  shows  a  simple  alternative 
that  anyone  can  make  with  a  yardstick 
and  a  pocketknife.  It's  a  "Giant  Pyra- 
midal Horn"  antenna^  and  it  can 
be  made  from  aluminum-foil-backed 
Styrofoam™,  available  in  standard 
(4-  X  8-foot)  sheets  at  any  lumberyard 
or  building  supply  store.  In  essence, 
the  horn  has  as  much  gain  as  a  dish 
of  the  same  area,  so  the  12-inch  by 
14-inch  horn  shown  might  be  the 
equivalent  to  an  18 -inch  dish.  There  is 
no  reason,  however,  why  it  cannot  be 
made  much  larger:  Just  taper  the  open 
end  smoothly  to  whatever  size  wave- 
guide you  are  using.  The  foam  can  be 
glued  with  white  carpenter's  glue 
and  reinforced  with  toothpicks.  The 
inside  corners  can  be  covered  with 
aluminum  tape. 


Well,  there  you  have  it„_  simple 
microwave  equipment  that  you  can 
build  tonight,  and  listen  to  Hale* 
Bopp  on  tomorrow!  If  you  hear  any- 
thing, send  me  your  reports  and 
ni  post  them  on  my  web  site,  The 
Martian  Archives.  If  you  have  Internet 
access  (and  you  should!),  you  can 
keep  an  eye  on  this  site  to  see  what  oth- 
ers are  hearing.  The  URL  is:  http:// 
wwwJnfocomxom/"'ihomil/ 

Afterword 

Okay,  so  you  built  the  Cosmic  Crystal 
Set,  and  Hale-Bopp  came  and  went  with 
nary  a  sign  of  Extraterrestrial  Biological 
Entities.  Now  what? 

Weil,  you  might  as  well  keep  listen- 
ing.  After  all,  there  arc  countless  mi- 
crowave signals  of  all  types  within 
reach  of  the  amateur,  and  no  doubt 
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Fig*  A  The  giant  pyramidal  horn  is  mare  bulky  than  a  parabolic  reflector,  but  is  far  less 
critical  and  easier  to  build. 
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certain  people  wouldn't  enjoy  know- 
ing  that  you  are  listening  to  them. 
What  better  reason  is  there  for  listen- 
ing? Also,  you  now  have  a  very  sensi- 
tive field  strength  meter — connect  a 
diode  across  a  two-meter  dlpole  and  it 
should  make  a  good  sniffer  for  trans- 
mitter hunts.  Or,  you  could  connect  the 
coil  of  an  old  relay  to  the  input,  mak- 
ing a  very  sensitive  magnetic  field 
monitor 

And  if  the  E.Xs  didn't  send  you 
their  greetings  this  time,  who  knows 
what  will  show  up  tomorrow? 

I  welcome  your  comments...  send  E- 
mail  to  thomil@infocomxom.  Should 
you  prefer  to  correspond  via  disgruntled 
government  employees,  please  include 
an  SASE. 

Internet  resources;  the  World  Wide 
Web 

http://wwwjnfocomxom/"'thomil/ 
—"The  Martian  Archives"— This  is 
the  author's  home  page.  There  is 
an  area  devoted  to  the  Hale-Bopp 
monitoring  project. 

http://www.stsci,edu/pubinfo/ 
pictures.html  — This  is  the  home  page 
of  the  Hubble  Space  Telescope.  There 
are  Hale-Bopp  images  here,  but  noth- 
ing  new  has  been  posted  since  early 
November 

http;//newproducts.jpLnasa.gov/ 
comet/  — NASA's  "Hale-Bopp  Home 
Page/*  Keep  in  mind  that  this  is  from 
the  guys  at  Never  Actually  Say  Any- 
thing... and  this  is  probably  the  slowest 
web  server  in  the  universe. 

http;//www.neosoftxom/"'Cshramek/ 
— Home  page  of  Chuck  Shramek,  who 
started  all  the  controversy  by  imaging 
the  "companion/' 

http://www.strieberxom  —Whitley 
Strieber  has  devoted  an  area  to  late- 
breaking  comet  news.  Whitley  first  men- 
tioned using  amateur  radio  operators  to 
monitor  Hale-Bopp. 

http://www.artbelLcom  — Home  page 
of  Art  Bell,  amateur  radio  operator 
and  late-night  radio  host*  Art  has 
a  lot  of  comet  information  on-line^ 
as  well  as  many  other  interestin, 
topics* 
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TVA/CR  Tuner  Applications 


The  first  of  a  three-part  series. 


Hugh  Wells  W6WTU 

1411  18th  Street 

Manhattan  Beach  CA  90266-4025 


Wiih  the  increased  availability 
of  used  TV/ VCR  timers,  elec- 
tronic pmjccls  abound  for  ihe 
ham  expcrimenien  Numerous  receiver 
and  lesL  equipment  projects  can  be  de- 
veloped around  TV/ VCR  tuners,  which 
are  the  RF  front  ends  of  TV  receivers 
and  VCRs.  Modem  luncrs  are  electroni- 
cally tuned,  whicli  makes  ihem  mechani- 
cally stable  and  relatively  easy  to  use. 
'"Cable  ready"  tuners  have  a  typical  fre- 
quency range  Irom  about  45  to  900 
MHz,  which  covers  most  of  the  desired 
VHF  and  UHF  spectrum. 

A  list  of  paijccts  supported  by  TV/VCR 
tuners  could  be  quite  extensive.  A  few 
of  them  are:  wideband  frequency  con- 
verter; wideband  receiver;  wideband 
signal  generator;  sweep  generaior;  stan- 
dard deviation  signal  source;  spectrum 
analyzer;  and  tracking  generator.  Here's 
a  little  more  insight  into  each  project 

Wideband  frequency  converter  and 
receiver 

TTiese  two  projects  are  closely  related 
in  That  ihc  tuner  performs  the  same  func- 
liuo  for  each,  but  a  diifercnl  receiver  is 


used  after  the  tuner  Not  all  tuners  are 
alike,  nor  do  they  cover  exactly  the  same 

band  of  frequencies,  but  they  do  provide 
the  capability  of  receiving  a  band  of  fre- 
quencies ranging  from  about  45  to  900 
MHz.  This  band  t)f  frequencies  is  the 
typical  frequency  range  covered  by  TV 
channels  2  ihruugh  83,  Although  the  up- 
per three  channels  have  been  transferred 

^^ If  you  don't  plan  to  save  your 

tuners  for  your  projects^  give 

them  to  me^rUfind  a  use  for 

themF^ 

to  cellular  phone  and  other  business  ap- 
plications, some  tuners  may  still  ap- 
proach 900  MH/.  There  will  be  little 
loss  in  tuner  desirability  due  to  the  band 
change,  however 

The  basic  difference  between  the  con- 
verter and  receiver  applications  deals 
with  the  receiver  used  following  the 
tuner.  A  converter  is  a  stand-alone  box 
wMch  outputs  a  single  frequency  (47-63 
MHz)  to  a  receiver  where  the  rest  of  the 
receiver  functions  are  supported.  The 
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4 

wc 

S 
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e 
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7 
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S 
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9 

VT    TUNJN6 
VOLT^EO-asV 

L     '° 

eu  UHF  BAESIO 

Fig  J.  Typical  connecWr  configuration* 
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47-63  MH/  output  is  referred  to  as  the 
intermediate  frequency  (IF)  of  the  tuner 
The  tuner  and  receiver  functions  are 
contained  within  one  box  to  provide  a 
complele  wideband  receiver- 
Signal  generator 

Witliin  everv  TV/VCR  tuner  is  a  local 
oscillator  which  is  intended  to  mix  with 
a  received  signal  to  produce  an  IF.  The 
oscillator  operates  typically  on  the  high 
side  of  the  received  signal  and  is  offset 
in  frequency  by  the  value  of  the  IF.  Nor- 
mally, the  oscillator  signal  can  be  ac- 
cessed and  used  as  a  signal  source  with 
the  support  of  tuning  control  and  power 
Thus  a  signal  generator  is  born  capable 
of  covering  the  band  from  90  to  915 
MHz. 

Sweep  generator 

A  sweep  generator  is  used  to  sweep  a 
frequency  across  a  resonant  device  or 
circuit  with  the  objective  of  obscr\ing 
the  profile  of  the  circuit's  response  as  a 

function  of  frequency. 

With  the  oscillator  in  a  tuner  being 
used  as  a  signal  generator,  a  sawtooth 
voltage  waveform  is  apphed  to  the  tun- 
ing voltage  line,  causing  the  oscillator  to 
sweep  across  a  band  of  frequencies.  The 
frequency  spread  is  control  led  by  the 
amplitude  of  the  sawioolh,  while  the 
sweep  rate  is  controlled  by  the  repetition 
frequency  of  the  sawtooth. 

Standard  deviation  signal  source 

When  a  signal  is  frequency  modulated 
with  a  sine  wave  audio  signal,  the  pro- 
duced carrier  from  the  generator  will 


AGC  VtB^Bs  BjjBlB^  tF 
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control 


> 


(47-63  MHz) 

oulput 

+  12V  Reg. 


AGC 


E  }  DVM 


T 


IpF 


+  30V  Reg. 


Tuning 
10k 


Fig.  2,  Test  circuii. 

null  in  exact  correlation  with  the  amount 
of  frequency  deviation.  The  audio  signal 
as  modulation  is  applied  lo  the  tuning 
voltage  line  FMing  the  carrier  The 
amount  of  deviation  is  controlled  by  the 
amplitude  of  the  sine  wave  modulation. 
With  the  use  of  a  Bcssel  Function  chart 
or  a  carrier  null  equation,  the  carrier  null 
can  be  predicted  for  accurate  frequency 
deviation  measurements  or  as  a  standard 
deviated  signal  source. 

Spectrum  analyzer 

A    spectrum    analyzer    utilizes    the 
sweep  function  of  the  sweep  generator, 
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5  i 

10 

15 

20 

25 

28 

Table  1.   Typical  frequencies   vs,   vohage 
table. 


but  functions  as  a  receiver  The  output  of 
the  spectrum  analyzer  is  displayed  on  an 
oscilloscope.  Adjusting  the  sweep  width 
allows  viewing  of  a  selected  portion  of 
frequency  spectrum.  One  of  the  many 
uses  of  the  spectrum  analyzer  is  to  allow 
the  examination  for  purity  of  a  transmit- 
ted signal.  If  the  transmitted  signal 
is  "dirty,"  numerous  spurious  signals 
will  be  observed  within  the  transmitted 
spectrum  and  centered  on  the  signal. 

Tracking  generator 

A  tracking  generator  utilizes  the 
sweep  generator  function  and  is  used  in 
conjunction  with  the  spectrum  analyzer 
to  profile  the  frequency  response  of  a 
resonant  circuit.  In  operation,  the  track- 
ing generator  operates  precisely  on  the 
received  center  frequency  of  the  spec- 
trum analyzer  and  remains  in  sync  as  it 
is  swept  across  any  selected  portion  of 
spectruHL 

U)  your  tuner 

Building  a  receiver  is  generally 
a  pretty  complex  project,  but  with 
TV/VCR  tuners  available  from  junked 
equipment,  the  complexity  is  cut  to  less 
than  half — making  the  building  of  a  re- 
ceiver feasible,  l^t  me  make  you  a 
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proposition:  If  you  don't  plan  to  save 
your  tuners  for  your  projects,  please  give 
them  to  me  so  that  I  can  find  a  use  for 
them,  ril  even  test  them  for  you,  should 
you  desire. 

The  electronically-tuned  TV/VCR 
tuners  cover  a  wide  band  of  frequen- 
cies, typically  from  45-900  MHz,  bro- 
ken into  3-4  tuning  bands  depending 
on  whether  the  tuner  is  *'cable  ready." 
This  indicates  that  a  super  band  is  in- 
cluded. If  the  tuner  is  marked,  the  band 
indications  will  be  BL  (low  VHF),  BH 
(high  VHF),  BS  (super  band),  and  BU 
(UHF).  Within  the  45-900  MHz  range 
are  four  ham  bands,  aircraft  (both 
civilian  and  military),  public  service, 
hospitals,  weather,  taxicabs,  phone 
systems,  all  TV  channels,  and  many 
others. 

To  salvage  a  tuner  from  its  resident 
equipment,  you  should  observe  and 
transfer  any  pin  markings  on  the  PC 
board  to  the  tuner  to  make  pin  iden- 
tification easier.  But  even  without 
available  markings,  it  is  reasonably 
easy  to  identify  the  function  of  each 
pin.  The  specific  difference  between 
a  TV  and  VCR  tuner  is  the  output 
(IF)  frequency.  For  VCRs,  tlbe  output 
is  63  MHz;  for  TV  tuners,  the  output 
is  47  MHz,  But  even  with  the  fre- 
quency difference,  the  tuners  can  be 
used  alternately  if  need  be.  The  sup- 
porting circuit  design  remains  the 
same  regardless  of  the  IF  used  by  the 
tuner. 

It  is  best  to  test  the  tuner  on  the 
workbench  prior  to  building  it  into  a 
project.  The  more  you  know  about  the 
tuner,  the  easier  it  is  to  develop  the 
supporting  circuitry.  All  electroni- 
cally-tuned tuners  have  pretty  much 
the  same  voltage  requirements,  which 
are  as  follows:  mixer/oscillator,  12V; 
tuning,  0-28  V;  AGC,  0-7 V;  band  selec- 
tion, OV  off  and  12V  enable;  PLL,  5V; 
and  AFT,  ±1V. 
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During  the  visual  examination  the 
various  connectors  need  to  be  identified. 
For  a  VHF/UHF  tuner,  there  will  be 
two  antenna  connectors.  The  UHF  con- 
nector will  be  two  parallel  pins  and  the 
VHF/super  band  will  be  a  phono  con- 
nector Both  antenna  connectors  will  be 
on  the  same  end  of  the  tunen  On  the  op- 
posite end  of  the  tuner^  one  or  two  more 
phono  connectors  may  be  present.  These 
are  arranged  close  to  the  local  oscilla- 
tor and  provide  I/O  access  between  the 
oscillator  and  the  PLL  circuit* 

The  multiple  connector  pins  along  one 
edge  of  the  tuner  provide  access  to  the 
various  tuner  control  circuits  as  shown 
in  Fig,  1.  It  must  be  clearly  understood 
that  the  pin  configuration  will  be  unique 
for  each  available  tunen  Starting  from 
the  oscillator  end  of  the  tuner,  the  pins 
are  typically  as  fallows:  IF  output;  PLL; 
mixer/oscillator;  blank  pin;  band  con- 
trol; band  control;  AGC;  band  control; 
tuning  voltage;  and  band  control.  Some 
tuners  have  an  AFT  terminal  which  is 
normally  used  for  fine  tuning. 

Testing  a  tuner  is  straightforward  in 
nature,  but  does  require  a  receiver  cover- 
ing the  tuner  IF;  two  regulated  power 
supplies;  two  10k  pots;  a  DVM;  a  VHF 
and/or  UHF  antenna;  and  a  couple  of 
short-length  clip  leads  having  small-size 
cUps*  For  UHF,  two  wires,  each  about 
three  feet  long,  can  form  a  rabbit-ear- 
style  antenna;  a  146  MHz  antenna  will 
work  well  for  VHF* 

Fig,  2  shows  a  typical  circuit  for  test- 
ing  a  tuner.  The  procedure  for  tuner 
setup  is  as  follows:  Set  the  receiver  to  47 
MHz  (or  63  if  a  VCR  tuner  is  used). 
Connect  the  antennas  to  their  respective 
connectors.  Set  one  power  supply  to 
+12V  and  connect  the  voltage  directly  to 
the  mixer/oscillator  pin.  The  negative 
voltage  side  connects  to  the  tuner  case. 
Connect  one  10k  pot  across  the  12V  sup- 
ply and  adjust  the  output  to  5-6  volts. 
Connect  the  wiper  to  the  AGC  pin.  Con- 
nect the  second  pot  across  the  second 
power  supply  and  set  the  supply  to  430V 
output.  Adjust  the  pot  (tuning  voltage 
control)  to  OV,  Connect  the  pot  wiper 
and  a  DVM  to  the  tuning  voltage  pin. 
Connect  a  cUp  lead  from  the  +12V  out- 
put and  temporarily  attach  it  to  one  of 
the  band  control  pins.  During  testing,  the 
AFT  terminal,  if  present,  may  be 
grounded. 

Open  the  receiver  squelch  and  very 
slowly  adjust  the  tuning  voltage  from  OV 
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Table  2,  Frequency  spectrum* 

to  maximum,  and  back  again.  If  you  hear 
a  station,  stop  to  record  the  tuning  volt- 
age value  and  the  band  control  pin  num- 
ber. If  the  station  can  be  identified  by  a 
service,  then  it  should  also  be  noted. 
Critically  adjust  the  AGC  voltage  for 
maximum  sensitivity  upon  hearing  the 
first  station.  Measure  and  record  the 
AGC  voltage  and  leave  it  set  for  all 
remaining  tests.  Repeat  the  tuning 
procedure  for  each  band  control  pin. 

When  checking  the  bands,  use  the 
chart  shown  in  Table  1  as  a  guide.  For 
the  UHF  band,  the  only  signals  heard  on 
the  top  of  the  band  will  be  cell  phone, 
and  the  tuning  voltage  will  be  in  the 
range  of  20-28  volts. 

From  the  band  control  and  tuning 
voltage  information,  a  tuning  voltage  vs. 
frequency  chart  can  be  developed  in  a 
manner  sinular  to  that  shown  in  Table  1. 
After  the  tuner  has  been  tested  and  the 
voltage  requirements  noted,  select  and 
build  a  project  around  the  tunen  Tune 
the  spectrum  as  shown  in  Table  2. 
Again,  if  you  aren't  going  to  use  the 
tuner,  give  it  to  me. 

Next  time:  frequency  converter,  mobile 
power. 
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Number  21  on  your  F^e<fiyack  caret 


Build  a  Colloidal  Silver 

Generator 

Do-it-yourselfing  has  always  been  the  heart  of  hamdom. 


Thomas  M.  Miller  WA8YKN 

314  South  9th  Street 

Richmond  IN  47374 

E-mail:  thomil@infocom.com 


The  discovery  of  anlibiolics  is 
often  considered  the  most  impor- 
tant breakthrough  in  modern 
medicine.  Beginning  with  the  introdiic- 
tion  of  penicillin  in  the  early  1940s,  one 
disease  after  another  fell  to  the  constant 
onslaught  of  nev^  and  more  powerful 
drugs.  Armed  with  this  powerful  new  ar- 
senal, many  doctors  believed  that  the 
end  of  all  infectious  disease  was  within 
their  grasp. 

Bacteria,  however,  are  difficult  to 
conquer.  The  olde.st  life  form  on  the 
planet,  they  have  survived,  and  thrive, 
virtually  everywhere  on  Earth  pre- 
cisely because  they  are  adaptive — 
capable  of  changing  themselves  in 
response  to  a  hostile  environment. 

When  bacteria  are  constantly  exposed 
to  antibiotics,  they  will  do  what  they  do 
best — adapt.  If  only  a  single  bacterium 
manages  to  survive  an  antibiotic  attack, 


that  organism  can  produce  over  16  mil- 
lion offspring  within  24  hours,  and  each 
of  these  will  inherit  the  abiHty  to  resist 
that  drug. 

In  the  late  1970s,  new  strains  of  dis- 
ease-causing organisms  began  to  emerge 
that  were  resistant  to  antibiotic  drugs. 
Researchers  have  tried  to  counter  by  de- 
veloping new  and  even  more  powerful 

^^Vntike  antibiotic  drugs ^  the 
use  of  silver  does  not  produce 
resistant  strains  of  bacteria/' 

drugs,  but  it  appears  to  be  a  losing  battle. 
More  and  more  bacteria  are  becoming 
MDR  (Multi-I>rug  Resistant),  and  new 
drugs  are  becoming  more  difficult  and  ex- 
pensive lo  produce.  And,  while  a  new  drug 
may  take  a  decade  to  reach  the  pharmacy 
shelf,  bacteria  can  mutate  in  hours. 
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Fig,  1,  Schematic  diagram  of  the  Colloidal  Silver  Generator.  Regulator  Ul  provides  a 
constant  20  milUamps  to  the  pure  silver  electrodes.  The  green  LED  indicates  current  JJow. 


Photo  A.  The  Colloidal  Silver  Generator, 
with  pure  silver  electrodes.  Pure  silver 
colloid,  a  natural  antibiotic,  can  be  made  for 
the  cost  of  distilled  water  I 

Don't  despair! 

Fortunately,  alternatives  to  antibiotic 
drugs  do  exist,  and  the  most  promising  is 
silver.  Commonly  used  prior  to  1938, 
silver  is  a  natural  broad- spectrum  antibi- 
otic. In  fact,  while  most  antibiotic  drugs 
are  effective  against  a  select  few  types  of 
bacteria,  silver  is  knov^n  to  kill  over 
650  different  disease-causing  bacteria, 
and  many  viruses  as  well- — yet  silver  is 
completely  non-toxic.  Unlike  antibiotic 
drugs,  the  use  of  silver  does  not  produce 
resistant  strains  of  bacteria. 

Like  olher  metals,  pure  silver  is  gener- 
ally found  in  the  crystalline  state.  The 
btxiy,  however,  cannot  utilize  crystalline 
metals;  they  must  first  be  transformed  into 
the  coUoidcd  state.  A  colloid  consists  of  ex- 
tremely tiny  pctrticles  of  a  substtince,  sus- 
pended {not  dissolved)  in  puie  waten  Each 
paiticle  contains  only  about  15  atoms,  and 
is  hundreds  of  times  smaller  than  a  red 
blood  cell.  Colloidal  silver  can  be  easily 
absorbed  and  utilized  by  the  body  to  fight 
bacteria!  and  viral  infections.  Some  doc- 
tors believe  that  silver  is  necessary  for 
proper  operation  of  the  immune  system. 
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Fig,  2,  Ptitiud  circtut  hmird  pattern  (foil  aide^  and  component  layout.  Boards 

are  ayaikd>le  from  FAR  Circuits. 


Before  1938,  colluidul  silver  was 
manutaclured  bv  a  mechanical  meihod; 
the  silver  was  actually  cmshed  and 
ground  lo  line  particles.  Unlbrlunalely^ 
it  is  nearly  iniptissibic  lo  grind  a  sub* 
stance  lo  ihc  size  of  atoms,  so  this 
method  pmduced  a  very  poor-quality 
colloid.  Today,  colloidal  silver  is  pro- 
duced by  an  electric  prtx:ess  that  results 
in  extremely  fine  particles.  Since  these 
panicles  carry  an  electric  charge,  they 
repel  one  another  and  remain  suspended 
in  an  ekciric  field.  This  helps  prevent 
the  silver  particles  rrt>rii  .sen ling  to  the 
bottom. 


It  couldnH  be  easier. 


•* 


A  daily  tablespoon  of  collc^idal  silver 
can  be  taken  orally,  either  alone  or 
mixed  with  water  or  juice,  It  can  be  ab- 
sorbed directly  by  isimply  holding  a 
small  amoimi  in  ihe  mouth  for  a  minute 
or  two.  li  also  promotes  healing  and  pre- 
vents infection  when  used  cxtemallv  on 

ft* 

cuts,  scrapes  and  rashes.  Colloidal  t^ilver 
can  be  sprayed  on  kitchen  countertops, 
added  lo  laundry  and  bath  water,  used  to 
sterilize  canning  jars  and  lids,  and  even 
added  lo  your  pet's  water  dish  lo  prevent 
bacterial  erowth. 


The  one  dmwback  to 
this  amazing  substance 
is  thecost.  Colloidal  silver 
is  available  in  most  health  food  stores  as 
well  as  by  mail  but  the  average  cost  is 
between  S5  and  $10  per  ounce!  This 
high  cost  prohibits  most  of  the  applica- 
tions we*ve  mentioned,  since  it  would 
cost  SlOO  to  fin  an  average  spray  hoitle. 
Also,  tests  have  shown  that  the  qualiiv 
and  purity  of  the  colloidal  silver  on  the 
market  varies  widely,  and  it's  hard  lu  tell 
exactly  what  yoirre  getting. 

The  answer  to  these  problems  Ls  to  do 
what  hams  do  best — make  it  yourself! 
The  circuit  required  to  generate  a  silver 
colloid  is  simple,  and  once  built,  will 
make  hundreds  of  gallons  for  virtually 
the  cost  of  the  water 

"...Silver  colloid  solution  may  be  the 
most  useful  health  enhancement  tool  in 
your  environment,"  —  Bob  Beck 

A  few  months  ago,  a  reader  sent  me  a 
paper  written  by  Physicist  Bob  Beck.  Tn 
this  paper  Dr.  Beck  described  his  circuit 
for  making  colloidal  silver,  which  con- 
sisted of  three  9-voIl  ballerics  connected 
tn  provide  27  volts,  a  28-voU  40'milliamp 


Fig,  4,  Si  hematic  diagram  of  the  ligkt  meter  used  to  check  sil- 
ver concentraiion .  The  circuit  measures  scattered  laser  light. 
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Fig,  3.  Making  silver  colloid  is  easy:  use  a  glass  measuring  cup  and  16  ounces  of  distilled 
water.  Let  the  generator  run  for  5  to  7  minutes* 
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light  bulb,  and  two  electrodes  made  of 
pure  silver  wire.  The  light  bulb,  wired  in 
series  with  one  electrode,  acted  as  a  bal- 
last resistor  to  limit  the  current.  Since 
distilled  water  does  not  conduct  electric- 
ity very  well,  a  liny  amount  of  pure  salt 
is  added  until  the  bulb  produces  a  **dim 
glow/*  Five  minutes  of  this  will,  accord- 
ing to  Dr,  Beck,  produce  a  high-quality 
colloidal  silver  concentration  of  5  to  7 
ppm  (parts  per  million), 

I  built  Dn  Beck's  circuit,  and  it  did  in- 
deed paiduce  cnlloidal  silver  The  only 
drawback  I  found  was  that  the  **dim  glow" 
of  the  bulb  was  a  somewhat  subjective  in- 
dication of  current,  which  varied  with  the 
conductivity  of  the  water,  the  condition  of 
the  batteries  and  the  length  of  electrodes 
immersed  in  Ihc  water,  lliis  made  it  diffi- 
cult lo  gel  rcpcaiablc  results,  Wliat  was 
needed  was  a  circuit  with  lewer  variables. 

With  this  in  mind,  I  designed  the  cir- 
cuit shown  in  Fig.  1.  The  circuit  uses  a 
small  24-voIt  transformer,  a  bridge  recti- 
fier, and  two  electrolytic  capacitors  to 
form  a  small  AC-operated  power  supply. 
This  supply  provides  32  to  35  volts  DC 
to  a  7805  regulator,  which  is  connected 
as  a  constant-current  source.  Since 
Dn  Beckys  current  indicator  was  a 
40-milliamp  bulb  lit  lo  half-brilliance, 
I  selected  the  resistor  R 1  lo  provide  20 
milliamps.  alknving  the  use  of  a  stan- 
dard Lighi-Emitting  Diode  (LED)  as  an 
indication  of  proper  operation. 

This  is  a  ver>'  simple  and  non-critical 
circuit,  and  could  easily  be  wired  poini- 
tu-point  on  a  small  piece  of  pertboard. 
However,  to  make  the  circuit  as  easv  to 
build  as  possible,  a  circuit  board  pattern 
and  parts  layout  is  shown  in  Fig,  2,  I 
mounted  the  completed  circuit  in  a  small 


Phoio  B,  Inside  the  colloidal  silver  generator, 
mounted  on  the  back  of  the  circuit  board 
ihnmgh  the  front  paneL 

plastic  projeci  box  with  the  AC  switch 
and  pilot  lamp  on  the  left  side  of  the 
panel.  I  put  the  LED  and  a  pair  of  binder 
posts  to  connect  the  electrodes  on  the 
right.  The  completed  Colloidal  Silver 
Generator  is  shown  in  Photo  A. 

The  most  critical  component  of  this 
project  is  the  electrodes.  They  MUST  be 
made  of  .999  fme  silver.  DO  NOT  under 
any  circumstances  use  "sterling"  or  any 
other  silver  alloy,  as  the  metals  used  can 
be  toxic  in  even  very  small  amounts. 

Cut  two  pieces  of  #12  round  fine  sil- 
ver wire,  each  4  inches  long.  Solder  a 
24-inch    piece    of    flexible    insulated 
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Fig.  5,  Circuit  board  pattern  (foil  side)  and 
parts  layout  for  the  light  meter.  The  solar 
cell  is  y try  fragile,  so  handle  with  care. 


hookup  wire  to  one  end 
of  each  electrode.  Clean 
each  solder  joint  with 
flux  solvent  and  coat  the 
solder  with  a  drop  of 
clear  ur ethane  varnish  or 
nail  polish.  Slip  a  1-inch 
long  piece  of  shrink  tub- 
ing over  each  wire  and 
push  it  down  to  cover  the 
solder  joint.  Use  a  heal 
gun  to  shrink  the  tubing 
over  the  connection. 

Using  needle-nose  pli- 
ers, bend  the  upper  por- 
tion  of  each  electrode,  just  below  the 
solder  joint,  in  a  "U"  shape  about  one- 
half-inch  wide.  When  the  electrodes  are 
hooked  over  the  side  of  the  glass,  about 
three  inches  of  silver  wire  should  extend 
down  into  the  water.  Note  that  the  shrink 
tubing  and  solder  joint  MUST  NOT  be 
submerged!  You  do  not,  after  all,  want  to 
make  "colloidal  lead"  or  "colloidal  tin." 
Strip  the  ends  of  the  electrode  cables  and 
connect  them  to  the  Colloidal  Silver 
Generator. 

^^Every  mineral  that  exists  is 

dissolved  in  the  sea^  and 
therefore  is  also  present  in 

sea  salt/^ 

You  will  need  some  distilled  water 
and  also  some  non-iodized  salt,  Don*t 
use  iodized  salt,  as  the  iodine  could 
make  unwanted  chemical  compounds. 
Also,  some  brands  of  salt  use  aluminum 
silicate  as  a  desiccant,  and  while  it's  not 
likely  that  this  could  be  harmful  in  such 
tiny  amounts,  I  checked  the  labels  until  I 
found  one  that  uses  sodium  silicate 
instead  of  aluminum. 

Some  people  have  suggested  using 
'*$ea  salt"  as  an  alternative  to  table 
salt.  Sea  salt  is  the  residue  left  behind 
when  seawater  is  evaporated  away. 
Not  only  iodine,  but  every  mineral  that 
exists  is  dissolved  in  the  sea,  and 
therefore  is  also  present  in  sea  salt.  In 
factj  sea  salt  is  sometimes  used  in 
place  of  table  salt  as  a  trace- mineral 
supplement.  Use  only  pure,  plain, 
non-iodized  salt. 

Colloidal  silver  should  be  made  and 
stored  in  a  glass  container.  Plastic  can 
hold  a  static  electric  charge  which  will 
cause  the  silver  particles  to  collect  on  the 
sides.  I  use  a  16-ounce  glass  measuring 
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fig,  6.  Method  for  checking  silver  concen- 
tration. The  solar  cell  comes  packaged  in  a 
plastic  "bubble  pack"  which  makes  a  perfect 
sample  tray, 

cup.  Hook  an  electrode  over  each  side  of 
the  rim,  and  fill  the  cup  with  distilled 
water  The  electrodes  should  extend 
down  into  the  water,  but  remember  that 
the  solder  joint  must  be  above  the  water 
line.  The  proper  setup  is  shown  in  Fig*  3, 
When  you  first  turn  on  the  Colloidal 
Silver  Generator,  the  piloi  lamp  will 
glow.  The  green  LED  may  glow  very 
faintly,  or  not  at  all,  depending  on  the 
conductivity  of  the  water.  Add  a  tiny 
amount  of  salt,  just  a  few  grains  at  a 
lime,  and  stir  gently  with  a  plastic 
spoon.  Add  just  enough  lo  make  the 


green  LED  glow  to  normal  brightness.  If 
you  look  closely  at  the  positive  elec- 
trode, you  will  see  a  wispy  cloud  of  sil- 
ver particles  coming  off  into  the  water 
like  faint  white  smoke.  After  five  min- 
utes, turn  off  the  Colloidal  Silver  Gen- 
erator,  remove  the  electrodes  from  the 
cup,  and  gently  stir  the  colloidal  silver 
with  a  plastic  spoon.  Silver  is  sensitive 
to  light,  so  keep  the  colloidal  silver  in  a 
dark  brown  glass  bottle  and  store  it  in  a 
cool,  dark  place.  Always  shake  the  bottle 
before  using  your  colloidal  silver. 

After  each  use,  the  electrodes  must  be 
polished  slighfly  to  remove  the  oxide 
and  scale.  Use  a  small  piece  of  fine  syn- 
thetic scouring  pad,  such  as  Scotch- 
Brite^^*,  and  gently  polish  them  until 
they  are  clean.  Avoid  over-polishing, 
since  you  don't  want  to  wear  away  the 
silver 

Testing  the  concentration 

After  making  a  bottle  of  colloidal 
silver,  I  realized  that  I  had  no  way  to 
determine  exactly  how  much  sil- 
ver was  in  suspension.  Colloids  are 


Photo  C.  Since  the  radius  of  the  s^ilver  ion 
is  less  than  2  angstroms ,  far  too  small  to 
see,  silver  concentration  is  checked  with  a 
diode  laser  and  a  light  meter  to  measure 
the  scattered  light.  Five  to  ten  parts  per 
million  (PPM)  is  ideal. 

measured  in  parts  per  million  (ppm), 
and  the  concentration  of  most  com- 
mercial colloidal  silver  is  in  the  5  to  10 
ppm  range.  With  a  constant  current 
regulator  and  a  measured  amount  of 
distilled  water,  the  only  remaining 
variable  is  time:  How  long  does  it 
take  to  make  a  5  ppm  concentration  of 
colloidal  silver? 
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ELECTRONICS  Eugene,  Oregon  97402  ^77. WW 

http://www.mo-tron.corY] 

Control  your  home 
from  your  radio! 

The  Auto^KaU®  AK^16 

DTMF    Controller    Board 

features  16  relay  driver 
outpute  and  DTMF  to  X-10 
houe&     control     capability! 

Lining  your  radio  k&ypad,  you  c^n  control  either  th^  relay 
outputs,  X-10  modufas,  or  both]  X-10  operation  rec^uiree  the 
FL-513  Fow&r  Line  Interface  ($20).  Tha  AK-16  m^tes  readily 
with  our  HB-ifl  ($99)  or  RB-16/1  ($149)  relay  boards.  The 
0-12  di^ It  security  code  Is  user  programable  uelng  your  DTMF 
keypad.  Additional  features  inoiude  raprogr^mable  ON  ID  and 
several  modoe  of  oparatlon,  including  two  with  CW  re&pon^e 
tonae.       Printed    circuit    board,    assembled    and    te^tad, 

VisA,  MasterCarcI,  American  ExpRiss,  DIscovlr  CarcI 
COD  ON  CasIh  or  MoNty  OrcIer  Basis  ONly 
S/H:  S8  USA;    $1  1  CanacJa;    $16  Foreign.   COD:  $5 

Price  and  Specifications  ore  subject  to  cfiange  without  notice 

Se  Habia  Espanoi  Pida  por  Don  Mos&r 

Orders:  (800)  338-9058 

Info:  (541)  687-2118  Fax:  (541)  687-2492 


Dr,  Beck's  article  recommended  using  a 
small  laser  pointer  to  check  the  silver  con- 
centration. These  pointers  use  a  laser  diode 
to  produce  a  visible  red  beam.  I  ordered  a 
laser  diode  module  and  mounted  it,  along 
with  two  1 .5  volt  "N"  cells  and  a  switch,  in 
a  small  plastic  box. 

The  laser  beam,  shining  through  a 
sample  of  distilled  water,  is  invisible  when 
viewed  from  the  side.  However,  when  the 
laser  is  directed  through  colloidal  silver,  it 
niakes  a  softly  glowing  red  beam  due  to 
the  tiny  silver  particles  scattering  the  light. 
The  intensity  of  the  glow  is  proportional  to 
the  concentration  of  silver — the  more  par- 
ticles there  are  in  suspension,  the  more 
photons  wUl  be  scattered.  Simply  looking 
at  the  glow,  however,  does  not  give  an  ac- 
curate measurement,  I  needed  a  way  to 
actually  measure  the  scattered  light. 

RadioShack^M  sells  a  small  silicon  solar 
cell  (part  number  276-124).  I  bought  one 
of  these  cells,  and  carefully  cut  the  plastic 
bubble-pack  from  the  solar  cell  package— 
the  clear  plastic  bubble  is  just  the  right  size 
to  make  a  small  transparent  sample  tray,  I 
built  a  small  amplifier  to  drive  a  meter  and 
attached  it  to  the  solar  cell.  By  placing  the 
clear  plastic  sample  tray  on  top  of  the  solar 
cell  and  directing  the  laser  beam  through 
the  sample,  I  could  diiiectly  measure  the 
scattered  light.  Of  course,  the  solar  cell 
was  also  sensitive  to  normal  room  light,  so 
my  first  experiments  were  done  in  the 
daik,  I  set  up  the  sample  and  shut  ofi"  the 
lights  before  turning  on  the  amplifier* 
Later,  I  made  a  small  cardboard  box  which 
I  could  place  over  the  sample  under  test. 

I  first  tested  a  sample  of  colloidal  silver 
and  adjusted  the  meter  zero  pot  until  the 
meter  read  full  scale.  Then  I  mixed  a 
sample  diluted  50%  with  distilled  water — 
the  meter  read  half  scale!  A  sample  of  dis- 
tilled water  read  nearly  zero,  with  only  a 
tiny  amount  of  reflected  light  caused  by 
the  sides  of  the  sample  tray. 

This  method  worked,  but  it  provided 
only  a  relative  reading.  To  calibrate  it,  I 
filled  the  sample  tray  with  a  commercial  5 
ppm  colloidal  silver  purchased  at  a  local 
health  food  store.  I  adjusted  the  meter  zero 
to  read  "5"  on  a  0  -15  scale,  then  tested  a 
sample  which  I  had  made  by  running  the 
Colloidal  Silver  Generator  for  exactly  10 
minutes.  This  sample  registered  nearly 
**10"  on  the  meter,  double  the  concentrdtion 
of  the  commercial  product. 

It  was  clear  to  me  that  running  the  Col- 
loidal Silver  Generator  in  16  ounces 
of  water  for  five  to  seven  minutes  will 


produce  an  ideal  concentration  of  silver. 
Therefore,  if  your  only  interest  is  in  mak- 
ing your  own  colloid,  it's  not  necessa37  to 
build  the  light  meter.  I  have  included  the 
ciicuit  here  for  those  who  wish  to  experiment 
with  the  laser  hackscatter  phenomenon. 

Fig,  4  shows  the  schematic  diagram  of 
the  meter  amplifier,  while  the  circuit  board 
pattern  and  layout  is  shown  in  Fig.  S. 
There  is  nothing  critical  about  the  circuit, 
but  note  that  the  solar  cell  is  extremely 
Iragile,  and  you  must  carefully  solder  wire 
leads  to  each  side.  Use  only  small,  flexible 
wire  to  avoid  placing  any  stress  on  the  so- 
lar cell.  I  used  a  piece  of  tiny  two-conduc- 
tor wire  from  an  old  earphone.  Fig*  6 
shows  the  method  used  to  measure  the 
laser  hackscatter. 

I  would  enjoy  hearing  from  readers 
about  their  experiences  with  colloidal  sil- 
ver. The  easiest  way  is  via  the  Internet:  My 
E-mail  address  is  thomil@infocom.com. 
Also,  information  on  this  and  many  other 
circuits  is  available  on  my  Web  page.  If 
you  have  access  to  the  Web,  the  URL  is: 
http://www.infocom.com/'- thomil/. 

Letters  sent  via  the  U.S.  Postal  Service 
wiE  also  (eventually)  reach  me.  If  you 
write,  please  include  an  SASE. 

Further  reading: 

"Colloidal  Silver,  What  the  Pharma- 
ceutical Cartels  Don't  Want  You  to 
Know,"  American  Survival  Guide, 
August  1996 

"Silver,  Our  Mightiest  Germ  Fighter" 
Science  Digest,  March  1978 

"Currently  Preferred  Silver  Colloid 
Making  Apparatus,  Means  and  Meth- 
ods," Robert  C.  Beck,  August  1995 

"A  Few  Unique  Plus  Traditional  Uses 
For  Silver  Colloid,"  Robert  C.  Beck, 
August  1995 
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Cable  X-Perts'  G5RV  Multiband 

Antenna  Kit 

What  to  do  when  you're  tired  of  making  do. 


Peter  A.  Bergman  N0BLX 
3517  Estate  DrSW 
Brainerd  MN  56401 

Alter  several  years  of  using  dipoles 
strung  from  trees  and  whatever,  I 
decided  lo  gel  more  organized  and  try 
something  different.  House  wire  and 
lamp  eord  just  weren't  doing  the  job  for 
me. 

I  thought  about  just  getting  some 
hard-drawn  wire  and  using  it  to  replace 
my  dipoles,  bul  I  had  worked  a  number 
of  stations  that  were  using  G5RVs  and 
decided  to  give  that  a  try. 

While  the  C5RV  looks  like  an  open- 
line- fed  dipole,  it  differs  in  a  couple  of 
ways.  A  conventional  dipole  is  cut  to  a 
half-wavelength  on  the  lowesi  frequency 
of  interest.  However,  a  full-size  G5RV  is 
cut  to  3/2  waves  at  14.15  MHz  (102  feet) 
and  uses  34  feel  of  open  line  as  a  match- 
ing section.  This  provides  a  pretty  close 
match  10  feed! i lies  with  impedances  of 
anything  from  50  to  80  ohms,  either 
Iwinlead  or  coaxial  cable-  Since  the  whole 
system  will  l>e  brought  to  resonance  with  a 


tuner  anyway,  the  standing  waves  on  the 
feedlinc  won't  mailer  lcx3  much. 

While  the  34  feel  of  ladderline  func- 
tions as  a  matching  transformer  on  20 
meters,  on  the  rest  of  the  bands  it  tunc-  ' 
lions  as  a  ''make-up"  section  to  accom- 
modate that  portion  of  the  standing  wave 
(voltage  and  current  components)  which 
cannot  be  handled  on  the  llattop. 

Since  there  are  no  ferrite  beads  or  traps 
involved,  the  05RV  tends  to  be  very  effi- 
cient. On  80  meters  the  pattern  looks  like  a 
typical  dipole.  On  40  and  30  the  pattern  is 
similar  lo  that  of  two  half-waves  fed  in 
phase.  On  14,  18,  21,  24  and  28  MHz  the 
pattern  is  that  of  a  long-wire  antenna. 

The  full-sized  G5RV  can  also  be  used 
on  the  160-meter  band  by  shorting  the 
feedline  and  bringing  the  antenna  to 
resonance  with  a  series-connected  ca- 
pacitive-induclive  tuner  The  tuner,  of 
course,  musl  be  connected  to  a  good 
earth  ground  or  counterpoise  wire. 


Photo  A.  Cable  X-Perrs '  G5RV  multihaud  anreujia  kit. 
26    73  Amateur  Radio  Today  •  April  1997 


If  Space  is  Umited,  the  11  a  hop  and 
matching  section  can  both  be  shortened 
by  half,  which  will  produce  an  efficient 
antenna  for  seven  through  28  MHz.  If 
you  want  to  use  llie  half  G5RV  on  160 
and  80  meters,  the  above  tuner  and 
shorting  arrangemenl  will  have  lo  be 
made.  In  this  case  the  G5RV  will  per- 
form more  like  a  top-loaded  vertical  but 
sh(juld  still  provide  good  performance. 

Since  ii  probably  won't  be  practical  to 
connect  the  transmitter  directly  to  the 
matching  section,  some  kind  of  feedline 
will  be  necessary.  According  to  what 
Tve  read,  almost  any  line — coax  or  par- 
allel— with  an  impedance  of  50  lo  80 
ohms  will  work.  Try  to  keep  the  feedline 
under  70  feet  in  length.  The  use  of  a 
balun  is  not  recommended. 

After  thinking  aboui  it  for  a  while  and 
checking  the  junk  box — where  I  found 
mostly  junk — I  decided  to  order  the 
G5RV  kit  from  Cable  X-Perts. 

This  is  a  kitl 

The  hefty  box  arrived  in  a  very  few 
days,  which  w^as  gratifying.  The  contents 
(Photo  A)  included  104  feci  of  I4-gaiige 
7/22  hard-drawn  copper  wire,  35  feet  of 
450-ohm  ladderline,  two  end  insulators,  a 
center  insulator  and  a  450-ohm  laddertine- 
to-coax  adapter.  Also  included  was  a  de- 
tailed set  of  instructions  and  a  reprint  of  an 
article  by  Louis  Vamey  G5RV  himself 
The  article  explains  the  theory  of  operation 
of  the  antenna  and  adds  some  detail  on  the 
proper  installation. 

Calling  this  a  kit  is  a  bit  of  a  stretch, 
since  the  whole  assembly  Job  can  be 
done  on  the  kitchen  table  in  just  a  few 
minutes.  There  are  only  four  solder  con- 
nections lo  make,  bul  you  will  definitely 
want  lo  use  a  gun  for  this  job.  Especially 


on  jobs  where  a  lol  of  material  is  in- 
volved, I  prefer  to  do  my  soldering  in- 
doors or  at  least  out  of  tlie  wind.  It  can 
be  difliculi  enough  to  get  a  joint  hot 
enough  for  the  solder  to  flow  properly 
when  you  have  85  feet  of  copper  wire 
sucking  heat  away  without  having  the 
wind  cooling  it,  too.  I  have  even  been 
known  to  drag  the  end  of  an  antenna  into 
the  car  just  to  get  out  of  the  wind, 

Instalhng  the  antenna  shoufd  be  pretty 
straightforward.  Make  sure  yon  unroll 
the  wire  and  the  ladder! ine.  Don't  just 
piill  it  off  the  roll  sideways  hke  line 
coining  off  a  spinning  reel.  If  you  unroll 
it  there  will  be  less  risk  of  getting  kinks 
in  it  and  the  wire  should  hang  straighter. 

The  G5RV  can  be  installed  as  an  in- 
verted vee,  but  the  angle  is  supposed  to 
exceed  120  degrees.  It's  best  to  think  of 
it  as  a  tlattop.  The  ladderline  should 
hang  in  the  clear  as  much  as  possible, 
and  at  least  the  top  twenty  feet  of  it 
should  hang  vertically.  Naturally,  it's 
best  if  the  antenna  is  mounted  high  enough 
that  Ihe  entue  rnatcliing  section  is  vertical 
and  the  connection  to  die  feedline  is  sus- 
pended abi>ve  the  snow  (in  my  case  it  re- 
quires a  center  support  about  40  feet 
high — ^so  much  for  global  warming). 

How  does  it  work? 

Some  users  w^ho  have  been  able  to 
hang  the  antenna  above  35  feet  with 
the  matching  section  in  the  clear  have 
reported  VSWRs  of  two  or  less 
throughout  most  of  the  HF  ham  bands. 
My  situation  is  not  nearly  so  ideal,  but 
it  requires  very  little  tweaking  with  the 
tuner  to  achieve  unity  SWR  anyplace  I 
want  it. 

I  somedmes  work  QRP  and  never  use 
more  than  80  or  90  watts;  as  far  as  effi- 
ciency is  concerned,  the  G5RV  is  a  vast 
improvement  over  what  Yd  been  using.  I 
am  getting  closer  to  the  ideal  of  "hear 
them  and  work  them." 

Whether  you're  an  old  hand  at  all  this, 
or  a  newcomer  looking  for  your  first  HF 
antenna,  give  the  G5RV  some  consider- 
ation. Or,  if  you  have  some  other  antenna 
design  in  mind  and  are  looking  for  quality 
materials,  take  a  look  at  the  Cable  X-Perts 
catalog.  I  think  youTI  be  pleased.  For  fur- 
ther infonnation,  contact  Cable  X-Perts, 
416  Diens  Dr.,  Wheeling  0.  60090;  to  or- 
der ($25  plus  $6.50  s&h)  catl  (800)  828- 
3340;  for  technical  information  call  (847) 
520^3003;  FAX  (847)  520-3444. 
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You  would  probably  be  hard 
pressed  to  find  a  man-made 
computer  older  than  the  abacus. 
The  masters  of  this  somewhat  primitive 
machine  could  do  calculations  with 
great  dexterity  and  surprising  speed.  To- 
day, you  are  more  likely  to  find  one  in  a 
curio  shop  than  in  a  business  or  a  scien- 
tific laboratory. 

Once  the  early  computer  developers  got 
past  the  t:)eads  and  wires  of  the  abacus,  they 
tried  many  diflerent  tilings  for  the  switching 
and  tte  storage  elements.  Relays,  vacuuJTi 
tubes,  and  transistors  all  served  the  purpose. 
Eventually  engineers  combined  mtiny  tnm- 
sistors  into  one  package,  making  the  now 
common  integrated  circuit  Tliis  gave  a  skiv- 
ing in  space,  a  notable  increase  in  speed  and  a 
monumental  increase  in  complexity. 

At  first,  those  wto  had  to  do  many  com- 
plex compLitations  found  ihe  accuracy  of 
these  mechanical  computers  .somewhat  of  a 
delight.  But  when  programmers  found  thtit 
the  macliine  could  do  calculations  much 
fasto"  than  i>20ple,  as  well  as  more  accurLitely 
(most  of  the  time),  speed  soon  became  the 
primary  goal 

Jast  a  short  tone  ago,  a  dual-speed  4/6 
MHz  system  was  a.insidered  state  of  the  art. 


I  PhaiaA,  Front  view  ql  ihif  ^088  clock. 


Lisa  Davis 
2830  W.  Kent  Drive 
Chandler  AZ  85224 

Evert  Fruitman  W7RXV 

2808  West  Rancho  Drive 

Phoenix  AZ  8501 7-2646 


Now  a  system  that  mns  slower  than  ItX) 
MHz  seems  outdated.  As  the  8088  gave 
way  to  the  faster  80286,  and  the  '286  gave 
way  to  the  '386  to  the  '486  and  finally  (for 
now,  that  is)  the  Pentium  f^^  the  older  pro- 
cessor hocirds  found  their  way  to  the  scrap 
heap  more  and  more  frequently.  Here  is  a 
mcxiifi cation  for  one  of  those  old  boards 
thai  could  put  it  back  on  your  desktop,  or 
even  on  your  wall. 

The  ntodificatjoii 

As  the  photo  shows,  this  modification  uses 
an  external  clock.  However,  do  not  panic — 
you  can  tind  this  critical  component  at  a 
hobby/craft  store.  Although  the  original  plans 
call  for  an  8088  motheiixiaid,  any  otlier 
board  about  the  same  size  will  give  equally 
pleasing  results.  Simply  Icxik  for  a  clock 
suited  k>  the  dimensions  of  your  pLuticukr 
board.  While  at  the  store,  you  may  w^mit  to 
consider  Ihe  possibility  of  liaming  your  fin- 
ished system.  It  should  take  less  than  an  ht)ur 
to  make  the  improvements  to  the  8088  boai d. 

Start  the  modification  by  locating  the 
center  of  the  board.  Widi  a  sniall  electric 
drill  and  a  high-speed  bit,  drill  the  mount- 
ing hole  indicated  in  die  instructions  that 
c<.>me  wiih  the  clock.  Next,  mount  the 
clock,  attach  the  hands  and  the  numbers, 
then  install  the  battery  and  set  the  clock  to 
the  correct  tune  of  day.  Finally,  kx;ate  a  suit- 
able spot  on  your  desk  or  wall  iind  set  it  in  its 
newfound  place  of  honor  This  simple,  iiela- 
tively  inexpensive  modification  gets  some  of 
those  old  boards  out  of  the  scrap  pile  by  mak- 
ing an  Lipgnided  8088  lx>ard  into  a  system 
suitable  Ibr  use  on  your  desk  or  walk  in  our 
case,  the  ckxk  made  a  nice  gift  for  someone 
w  ho  works  witli  computer  haniware  and  soft- 
ware all  day  and  found  the  clock  a  delightful 
addition  to  his  otfice  walk  S 
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here's  the  Beam? 

URobtrus[\e  DX  Gain  AnttfRna*  for  60 thru  10 
Easily  hidden  *  InitaEI  Fasl  -  Fixfd  or  Portable  * 

Thtfi's  a  20mcttriB[enna  with  reil  DXPiin^Js 
fa  id  J  (h  113  iliii  pii^nifi.  ^'oiUi^sQ^E  »^^  i[.  ^nJ  v<^ur 

mtis^h^ops-c^n't  ciih<r,  Bu!  tl  wi^ikt-  DX  ^^aref^^^■*1 
arav'Aay.  Hi'W  B.t>gy[  ji  low  profik  -SO  40  30  Tn- 
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The  California  Phased 

Array 

Easy  to  build,  easy  to  use— and  even  easier  on  the  billfold! 


Dave  Evfson  W7DE 

1 53  Park  Avenue 

Palo  AHo  CA  94306 


two-element  broadside  or  endflre  airay 
(and  a  **Califoiiiia**  Phased  Array  be- 
cause of  the  palm  trees).  Using  half- 
wave  dipoles  eliminated  the  need  for  a 
radial  system,  ensured  the  smallest  pos- 
sible footprint,  and  elevated  the 
feedpoiiits  greater  than  1/4  wave  above 
earth  ground  {see  Fig.  1). 

The  dimensions  for  the  dipoles  and 
phasing  lines  were  calculated  from  the 
standard  antenna  formulas  at  14.2  MHz^ 
and  ihey  are  specified  in  Fig,  2.  Al- 
though the  original  Califoniia  Phased 


flyli?<h  Tic  Antcnni  IntuMoi' 
Chmmfk,  itph^  and  worlcit 


If  you're  interested  in  a  compact, 
small-footprint  wire  antenna  for  20 
meters  that  has  an  honest  3  dB  gain, 
is  electronically  rotalable,  requires  no 
tuner,  and  can  be  built  for  less  than  $25, 
read  on — because  that  describes  the 
California  Phased  Array. 

The  design  constraints  for  the  originid 
California  Phastxl  Array  were  my  very 
thin  billfold,  small  city  lot,  TenTec  Scout 
(50W),  and  a  couple  of  palm  trees.  Since 
the  palm  trees  are  about  50  feet  tall  and 
spaced  about  40  feet  apart,  I  Figured  I 
had  a  couple  of  envi- 
ronmentally-correct 
towers.  The  immediate 
response  was  to  simply 
stretch  a  dipole  be- 
tween my  "organic 
supports/'  This  I  did, 
and  though  it  worked 
admirably,  I  pined  for 
something  with  gain 
and  directivity  The 
technical  requirements 
began  to  form  in  my 
tnind:  No  radials,  feed- 
point  at  least  1/4  wave 
off  the  ground,  and 
gain  of  3  dB.  From 
these  points,  the  Cali- 
fornia Phased  Array 
was  conjured. 

Say  '^abracadabra^* 


The  antenna  is  actu- 
ally a  pair  of  half- 
wave  wire  dipoles, 
vertically  oriented,  and 
fed  in  phase  or  180^ 
out  of  phase — hence  a    Fig.  I,  See  why  its  a  '* Calif orma"  phased  array? 
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May  16,  17,  18 


Hara  Arena,  Dayton  Ohi 


SPONSORED  BY  THE  DAYTON  AMATEUR  RADIO  ASSOCIATION,  INC 


TICKET  DEADLINES 

■  Advanced  registration  orders  must  be  postmarked  no  fater 
than  May  2  (USA)  or  April  25  {Canada),  Tickets  will  be 
mailed  after  January  15,1997, 

■  Tickel  requests  that  are  received  AFTER  the  deadline  will  be 
processed  and  HELD  for  pick-up  at  the  Hamvention  Office  at 
the  Conference  Center  entrance  beginning  Thursday.  May 
15at8:00a,m. 

EXHIBIT  SPACE 

See  our  Web  site  for  more  infonmation. 

■  Inside  Exhibit  Booths 

For  an  application,  please  Fax  (937)  376-4648  or 
E-mail  to  exhibits  @hamvention,org 

■  Outdoor  Flea  Market  Space 

For  an  application,  please  Fax  (937)  253-1289 
or  E-mail  to  fleamkt@hamvention.org 

Flea  market  spaces  are  sold  IN  ADVANCE 
ONLY.  No  spaces  sold  at  gate! 

UNOFFICIAL  ACTIVITIES 

To  be  listed  in  our  Program  and  on  our  Web  site, 
please  Fax  (937)  274-8369  or  E-mail  to 


SPECIAL  SiRViCES 

■  A  limited  number  of  Handicap  parking  permits  are  available. 

■  License  Exam  are  by  appointment  only. 
Details  are  available  via  FAXMail  or  the  Web, 

BUS  SERVICE 

Bus  service  will  be  provided  between  Hamvention,  Air  Force 
Museum,  Salem  Mall  and  Forest  Park  Mall  parking  areas* 
Check  our  Web  site  for  additional  parking  areas. 

COMMUNICATIONS 

HAIL:  Hamvention,  Box  964,  Dayton,  Ohio  45401 -0964 

FAX  (incoming):  (937)  274-8369 

E-Mail:  info@hamventjon.org 

WWW:  http://www. hamvention, org 

FAXMail:  (Outgoing)  You  must  have  a 
touch  tone  phone  and  call  from  your 
Fax  machine.  Set  your  Fax  to  manual 
send/receive,  then  call  (937)  276-6934 
and  listen  for  vofce  instructions. 

PHONE:  (937)276-6930.  Chairman 
Voice  Mail  box  numbers  are  available  via 
FAXMail  or  the  Web. 


'^^^i^o.v 


^^HtBlT 


Ham 


info@hamventJon,org 

General  Chairman:  Dick  Miller,  N8CBU 
Asst.  General  Chairman:  Jim  Graver,  KB8PS0 


ADVANCE    REGISTRATIO 

Quantity 


FOR  CHECK  ORDERS: 

Make  checks  payable  to:  Dayton  HAMVENTION 
Enclose  the  amount  indicated  in  U.S.  dollars  and  type  or  print 
your  name  and  address  clearty.  A  $25  service  charge  will  be 
assessed  on  all  retumBd  checks.  Do  not  send  credit  card  onjers 
to  this  address! 

Mail  to:  Dayton  Hamvention  Box  1446,  Dayton,  OH  45401-1446 

FOR  CREDIT  CARD  ORDERS: 

Add  $1  25/ticket  service  charge  FAX  to  (937)  278-4633  or  mail 
to:  Dayton  Hara  Arena  •  1001  Shiloh  Springs  Rd.  •  Dayton,  OH 
4541 5.  Do  not  send  checks  to  this  address! 

Name 


Admission 

(valid  aN  3  days) 
Grand  Banquet ........ 

Alternate  Activities 

Saturday  Luncheon 

Sunday  Luncheon 

Credit  Card  Service  Charge. 

*  $15.00  a1  door    "$30.00  at  door,  if  available 
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PLEASE  PRINT!  THIS  IS  YOUR  RETURN  LABEL. 
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33  to  42  feet 


Fig,  2 .  Dimensions  of  W7DEs  seiup. 

Array  was  designed  around  the  palm 
trees  as  supports,  and  the  dipoles  are 
separated  by  approximately  40  feet^ 
other  available  supports  and  spacings 
can  be  utilized  (H-plane  patterns  for 
the  Califoraia  Phased  Array,  depend- 
ing upon  your  final  spacing,  can  be 
found  in  The  ARRL  Amenna  Book). 
Some  alternate  physical  configurations 
are  illustraicd  in  Fig,  3. 
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Fig*  4,  Remore  control  box  for  ehcironic  rotation^ 


Details  for  the  relay  assembly  ihai 
switches  the  addilional  half- wave 
phasing  line  in  and  oul  (to  rotate  the 
array  electronically)  are  shown  in  Fig, 
4.  The  relay  and  BNC  connectors  were 


Bungee  Cord 


Keep  feed  point 
high  as  possibie 
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Pig,  3.  Aiiernaie  configurations. 


assembled  in  a  small  metal  enclosure. 
The  shield  of  the  coax  feedline  is  used 
for  the  DC  return  when  energizing  the 
relay  coil 

The  initial  checkout  of  the  antenna 
was  performed  on  the  broadside  con- 
figuration. I  measured  each  dipole  in- 
dividually and  found  it  to  be  flat 
across  the  band  and  about  47  ohms. 
When  I  connected  the  phasing  lines  of 
the  antennas  together,  I  fully  expected 
to  see  something  around  a  2:1  SWR 
(about  23  ohms);  instead,  I  found  vir- 
tually no  SWR  and  47  ohms  across  the 
entire  lO-meter  band,  I  even  changed 
the  battery  in  the  little  MFJ  SWR  ana- 
lyser, and  still  got  the  same  measure- 
ments. Here's  why:  If  an  array  of  two 
identical  elements  is  fed  in  phase  or 
1 80*^  out  of  phase,  both  elements  have 
the  same  fecdpoint  impedance.  With 
these  arrays,  feeding  the  elements 
through  equal  lengths  of  feedline  (in 
phase)  or  lengths  differing  by    180** 
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QUICK,  AND  SIMPLE  !  !  ! 

Flash  cards    MOVICE  ihru  EXTRA  iKoory.  Key-words 
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Fig,  5.  Gain  and  directivity. 

(out  of  phase)  will  lead  to  the  correct 

current  and  phase  match,  regardless  of 
the  what  the  line  length  is. 

The  California  Phased  Array  can  de- 
liver an  honest  3  dB  gain,  and  here's  a 
simple  explanation  of  how  it  does  (see 
Fig-  5). 

•Broadside  (in  phase)  phasing:  Anten- 
nas (A)  and  (B)  are  identical  vertical  di- 
poles  separated  by  one  half-wavelength 
and  fed  in  phase.  Receiving  stations  (C) 
and  (D)  are  equally  distant  from  anten- 
nas (A)  and  (B).  The  signals  from  (A) 
and  (B)  will,  therefore,  reach  antennas 
(C)  and  (D)  at  the  same  lime,  in  phase, 
and  will  add.  However,  receiving  sta- 
tions  (E)  and  (F)  will  receive  the  radi- 
ated signals  from  antennas  (A)  and  (B) 
180**  out  of  phase  because  the  signal 
from  the  transmitting  antenna  that  is  far- 
ther away  by  one  ha  IT- wavelength  will 
arrive  at  the  receiving  antenna  1 80*^  out 
of  phase,  subtract  and  cancel  out 

•Endfire  (180°  out  of  phase)  phasing: 
The  antennas  are  the  same  as  above,  but 
this  lime  antennas  (A)  and  (B)  are  fed 
ISO*'  out  of  phase.  In  this  case,  since  re- 
ceiving stations  (C)  and  (D)  are  equally 
distant  from  antennas  (A)  and  (B),  the 
signals  will  reach  antennas  (C)  and  (D) 
at  the  same  time,  but  since  the  radiated 
signals  are  180"^  out  of  phase,  they  will 
subtract  and  cancel  out.  However  in  the 
case  of  receiving  stations  (E)  and  (F),  | 


the  signal  from  one 
transmitting  an- 
tenna is  farther 
away  by  one  half- 
wavelength  and  it 
will  arrive  at  the 
receiving  antenna 
ISC'  later  than  the 
closer  one.  This 
will  put  the  signals 
back  in  phase  and 
the  signals  will 
add, 

It*5  SO  simple 

There  you  have 
it:  Gain  and  direc- 
tivity with  a  simple 
wire  antenna  sys- 
tem— ^and  all  you 
need  to  rotate  it 
electronically  is 
a  simple  relay  to 
switch  an  additional  phasing  line  in  and 
out. 

The  only  thing  critical  about  this  an- 
tenna system  is  to  be  as  precise  as  pos- 
sible when  preparing  the  dipoles  and  the 
feedlines.  If  a  metal  tower  is  used  for 
support,  the  proximity  of  the  tower  will 
affect  the  characteristics  of  the  dipole 
and  distort  the  radiation  pattern  to  some 
degree,  but  who  knows?  It  may  even  im- 
prove performance.  The  original  Cali- 
fornia Phased  Array  used  RG-SSU, 
because  it's  light  and  I  never  run  over 
100  watts.  For  high  power  usage  RG-8 
must  be  used. 

Upon  completion  of  the  antenna  sys- 
tem, I  conducted  its  maiden  test.  While 
running  50  watts  SSB,  wilhin  a  35- 
minute  period  (1  did  a  little  rag-chewing) 
my  first  contacts  included  W 1  AW  (CT) 
and  KH6AV7GMH  in  Hawaii.  This  cer- 
tainly demonstrated  that  the  two  major 
lobes  were  doing  what  they  were  sup* 
posed  to  do  in  the  broadside  configura- 
tion. A  second  test  (also  in  the  broadside 
configuration)  was  performed  during  the 
California  QSO  Contest  (5  October 
1996)  and  wilhin  an  hour  and  a  half,  1 
worked  12  stat^  and  Canada  (once 
again,  50  watts  SSB),  On-the-air  lesting 
is  still  underway  in  the  endfire  configu- 
ration (which  is  north  and  south  from  my 
San  Francisco-area  QTH).  Pm  sure 
hearing  a  lol  of  Spanish-speaking  sta- 
tions, so  I  guess  I'll  have  to  brush  up  ou 
my  Spanish! 
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*  400  Variants 
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manufacturers 
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This  huge  350  page  Second  Edition 
includes  over  500  shortwave  and  amateur 
communications  receivers  made  from 
1 945  to  1 996.  Here  b  evefylhing  you  need 
to  know  as  a  radio  collector  or  mfomied 
receiver  buyer.  Entry  information  includes: 
receiver  type,  date  sold,  photograph,  size  & 
weight,  features,  reviews,  specifications, 
new  &  used  values,  variants,  value  rating 
and  availability.  Seventy  American  and 
worldwide  manufaclurers  are  represented. 
Become  ^n  instant  receiver  expert! 
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Number  32  on  your  FBedback  card 


Kindergarten,  a  Two-Wheeler, 

and  a  Ham  License 

If s  fun.  and  very  handy,  to  have  more  than  one  amateur  radio  operator  in  the  family. 


Peter  A.  Bergman  NOBLX  and 

Chandra  E.  Bergman  KBOYXB 

351 7  Estate  Dr.  SW 

Brainerd  MM  56401 


Mv  middle  daughter  Chandfat 
:i/k/a  **Shorty;*  has  been  wiini- 
iiig  10  be  able  lo  talk  lo  me  on 
Ihe  radio  since  she  was  iwo  years  old. 
Around  Christmas  1 995*  alter  her  sixth 
birthday,  she  said  that  she  wanted  to  get 
her  radio  license  so  she  Ci>uld  lalk  on  the 
radio.  Thai  was  an  entirely  ditTercnt 
matter.  She  had  been  along  and  helped  a 
bit  during  variou-s  public  service  activi- 
ties, so  she  knew  there  is  more  to  ham 
radio  than  being  able  lu  talk  to  people 
while  ihey  drive  around.  She  hud  also 
expressed  an  interest  in  HF  QRP.  "Work 
the  world  on  a  watt/'  she  says. 

For  those  of  yt>u  who  are  new  to  all  this, 
getting  an  amateur  radio  license  does  re- 
quire that  the  applicani  pass  some  tests. 
Each  of  the  six  license  levels  cairics  with  it 
a  ditTercnt  level  of  privileges.  At  this  time 
the  no-code  Technician  license  seems  lo  be 
the  entry  point  of  choice  lo  ham  radio. 

The  Federal  Communications  Conuiiis- 
sion  sets  the  standards  and  specifies  what 
must  be  covered  in  ihc  various  tcsis.  Fortu- 
nalely,  llic  FCC  publishes  a  pool  of  lest 
questions  and  answers  from  which  the  ac- 
tual tesLs  musi  be  compiled,  so  there  is  no 
doubi  abi^ut  \\\\w\  must  be  studied  for  etich 
class  of  license.  Study  guides  containing 
ihe  complete  poo!  for  the  desired  class  are 
available  from  several  sources. 

I  told Cliandra  that  1  would  hme  lo order 
a  special  book  for  her  to  study  and  thai  she 
would  have  lo  studs  ever)  day.  Then  I 
waited  a  few  days  and  she  asked  again, 
and  a^ain  a  tew  da\s  afier  that.  At  that 
point  it  seemed  she  was  slill  serious  so  I 
ordered  ArLscJ's  Ruling  the  Airwaves  with 
Alpha  and  Zulu.  I  chosc  ttiat  particular 
study  iiuide  because  about  half  of  the  bcK)k 
is  cartoons  and  illustrations  which  I  hoped 
would  help  hold  a  voung  person's  inieresi. 
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Ai  least  once  a  day  I  heand,  '"Dad,  ts  the 
special  tiook  here  yei?"  Fortunately,  the 
book  arrived  on  January  9lh,  less  than  a 
week  after  it  was  nrderod. 

Since  a  completion  certificate  is  pix> 
vided  for  those  elements  passed  at  each 
test  session  and  since  the  cenificale  is 
eood  for  a  full  vear,  we  decided  on  a 
simple  strategy.  We  tackled  one  element  at 
a  time.  There  arc  tales  of  people  walking  in 
otT the  street  and  walking  out  with  General 
class  license,  but  I  thought  that  would  be  a 
bit  much  for  a  six-yeiir-old. 

Chiindra  did  pretty  well  in  her  studies. 
Sometimes  it  was  hard  to  *'slay  on  task" 
but  we  managed  to  have  a  study  session  al- 
most evei7  day,  usually  between  supper 
and  bedtime  when  we  would  normally 
have  story  time.  Sometimes  we  had  slorv 
time,  t{.K>.  Despite  the  fact  that  Chandra 
was  only  in  kindergarten  (here  were  many, 
many  distractions.  One  day  she  brought 
home  the  'Teddy"  hag  from  schot^k  Teddy 
had  to  be  clothed  appropriately,  led  ;ii 
regular  times  and  a  log  book  kepi  so  she 
could  tell  the  class  how  Teddy's  visit  to  our 
home  \\  ent.  Teddy  joined  us  for  our  study 
session  that  night, 

I  asked  Shorty  once  if  she  had  tried  tell- 
ing her  schoolmates  about  ham  radio  and 
her  studies.  She  said  thai  she  had  but, 
*T)ad,  it  takes  an  hour  to  explain  it!" 

Our  orisinal  larsei  dale  for  her  first  lest 
was  the  Fergus  Falls  hamfesl  on  April 
20lh.  But  when  she  heard  thai  I  was  going 
to  the  Fargo  (North  Dakota)  hamfesl  on 
March  9ih,  she  v\anted  to  go  along  so  she 
could  uy  the  lest.  Fonunately  we  had  a 
friend  along  v\'ho  could  be  the  reader  (re- 
sponsible adult)  with  her  in  tl>e  lest  n^ionn.  I 
did  not  want  to  be  there  because  I  was  loo 
deeply  involved  and  1  had  a  booth  at  the 
hamfesl.  1  was  afraid  that  Td  get  both  of  us 


Photo  A,  Chandra  Bergman  KU0yXB.  a^e 
6.  passed  her  Ni>vk:e  written  rest- — and 
I  ear  tied  to  ride  a  two-wheelen 

lhn)wn  out  by  prompting  her.  Besides,  the 
VHs  wouldn't  Icl  me. 

During  the  lest  I  was  as  nervous  as  a 
long-tailed  cat  in  a  room  full  of  rocking 
chairs— but  somehow  I  managed  lo  keep 
my  mind  more  or  less  on  the  hxMh. 

No,  she  didnH  make  it.  She  got  20/30 
and  needed  22/30  lo  pass.  But  she  came 
out  of  the  experience  determined  to  do  bet- 
ter at  Fergus  Falls.  Some  of  the  things  Dad 
had  insisted  she'd  have  to  know  actually 
showed  up  on  the  test.  She  got  more  seri- 
ous at  study  lime.  Well,  sort  of.  To  help  her 
with  sotue  of  the  facts  she  had  to  learn- 
like  fn&quency  assignments — we  made 
little  signs  which  we  hung  in  various 
places  iin>und  the  house — the  refrigerator 
dtx>r  was  our  fa\  orite  spot. 

The  weeks  between  the  Fargo  hamlest 
on  March  9tlT  and  the  Fergus  Falls  ( Minne- 
sota) hamfesl  on  April  20th  seemed  lo  go 
by  awfully  fast.  All  of  a  sudden  it  was  4:00 
am,  April  20th.  We  were  on  our  way  to 
Fergus  Falls,  I  thought  about  going  over 


some  of  the  questions  while  I  drove  in  the 
dark.  Or  getting  Joe  N0UME,  our  handi- 
ham  buddy,  to  drill  her  a  bit.  Chandra  had 
other  plans— she  weni  to  sleep.  We  arrived 
early  enough  that  we  were  able  to  join 
some  friends  for  breakfast. 

During  breakfast  I  did  ask  some  ques- 
tions, both  of  Shorty  and  her  friend  Mike, 
who  was  also  testing.  She  seemed  to  have 
her  facts  straight  and  rattled  off  answers 
between  bites  of  food.  One  of  the 
restaurant's  other  patrons  that  morning 
happened  to  be  one  of  the  Volunteer  Ex- 
aminers. He  came  over  to  visit  with  us  for 
a  few  minutes  and  announced  that  a  sepa- 
rate room  would  be  set  up  for  the  kids  so 
the  reader  and  the  kids  wriggUng  wouldn't 
unnerve  any  of  the  other  candidates. 

Shorty  was  cool.  We  arrived  at  the  fair- 
grounds, got  the  car  unloaded,  got  Joe  out 
of  the  car  and  into  his  chair  and  set  up  the 
booth.  Chandra  displayed  her  usual  joie  de 
vivre,  both  helping  me  and  running  all  over 
the  place  with  her  friends. 

Sharon  KB0SQX,  Shorty's  reader,  and 
her  husband  Jim  iCB0TXT  arrived  well 
before  test  time.  Chandra* had  never  met 
them  but  took  an  instant  liking  to  them  and 
seemed  very  relaxed  with  Sharon.  Finally, 
they  went  in  to  test  and  after  what 
seemed  like  a  long,  long  time,  they  came 
hack  out  with  my  daughter,  as  always, 
hyperactivating  all  over  the  place.  An  eon 
later  we  learned  that  she  had  passed  the 
Novice  written  test  with  a  respectable 
score-  Everyone  was  pleased. 

At  this  point,  although  we  had  not  really 
spent  any  time  on  the  Technician  portion 
of  the  book,  I  asked  her  if  she  wanted  to  try 
the  test  anyway  Yes.  They  headed  back  to 
the  testing  area  and  I  went  back  to  trying  to 
work  my  booth.  Sometime  later  someone 
came  out  and  told  me  that  she  had  passed 
her  test — ^I  was  thinking  that  not  only 
would  she  want  that  new  hand-held,  but 
she'd  probably  want  to  drive  home.  Oops. 
Yes,  she  passed  a  test — the  Novice  writ- 
ten—Element 2.  She  got  a  12/25  on  the 
Technician  written — ^Element  3A.  Actu- 
ally that  wasn't  bad,  considering  we  had 
only  flipped  through  that  part  of  the  book. 

The  Dulutb/Superior  hamfest  loomed 
ahead.  I  had  to  get  my  booth  supplies  re- 
organized, and  more  study-time  had  to  be 
spent — on  evenings  when  the  lengthening 
twilight  called  louder  and  louder  to 
both  of  us.  Friends  to  play  with,  bushes 
to  plant,  fish  that  needed  catching,  an- 
tenna projects,  a  two- wheeler  to  learn  to 


ride.  Nuts!  Just  two  weeks  between 
hamfests  and  testing  sessions. 

No,  she  didn't  quite  make  it  that 
time,  either,  but  she  just  wouldn't 
quit  despite  a  number  of  events — in- 
cluding a  house  fu^ — that  would  have 
discouraged  a  lot  of  people. 

Finally,  on  the  4th  of  November, 
1 996,  Chandra  passed  Element  3 A  and 
received  her  certificate,  A  few  days 
later  we  learned  that  she  had  received 
caUsign  KB0YXB,  and  a  few  days 
after  that  she  actually  received  her  li- 
cense in  the  mail — ^surely  a  big  im- 
provement over  the  long  wait  many  of 
us  have  experienced  in  the  past. 

As  I  became  more  sanguine  about 
Shorty's  prospects  I  realized  I  would 
have  to  produce  at  least  a  two-meter 
rig  that  she  could  use.  She  was  so  con- 
fident of  my  ability  to  provide  some- 
thing that  all  her  pop-can  money  had 
already  been  earmarked  for  a  new  bi- 
cycle. So  I  dusted  off  an  old  crystal- 
controlled  rig  that  h^  been  at  the  back 
of  the  shelf  for  a  few  years.  After  re- 
placing one  crystal,  cleaning,  and  re- 
aligning, it  looks  like  it  should  give 
her  good  service.  By  the  time  this  ar- 
ticle is  in  the  mail  she  should  be  set  up 
with  the  old  rig,  a  bonrowed  power  supply, 
and  a  flexi-j  antenna  at  her  mother*s  house- 
In  the  meantime  she  has  already  used  it 
in  a  minor  emergency.  Tlie  phones  went 
out  while  she  and  her  baby  sister  were  here 
so  she  was  able  to  call  me  while  I  was  driv- 
ing aroundatmy  dayjob.  She  relayed  the  cor- 
rect phone  numbers  to  me  and  I  was  able  to 
make  the  call  to  get  the  phone  repaired. 

So  what  does  it  take  to  get  a  new  ham  in 
the  family?  An  interested  student,  a  willing 
teacher,  a  time  and  a  place  to  study,  and 
appropriate  materials. 

Was  all  the  effort  worthwhile?  We  think 
so.  And  it  sure  is  handy  to  have  another 
ham  in  the  family.  She  is  starting  to  talk 
about  Element  lA — the  code.  When  she 
passes  that  I  guess  it  will  be  time  for  Dad 
to  check  the  back  of  ttie  shelf  for  an  HP  rig! 

A  note  Jwm  Chafidra  KB0YXB:  If  you 
want  to  do  good,  you  have  got  to  study  hatid 
every  day.  If  you  do  riotpass  a  test,  you  have 
got  to  study  more  'til  you  can  pass  the  next 
time.  It  is  like  learning  to  ride  a  bike— you 
have  to  keep  doing  it  "til  you  do  not  need  your 
training  wheels  anymore.  73s. 

Riding  The  Airwaves  with  Alpha  and 
Zulu  is  available  from  Artsci,  Inc.,  PO  Box 
1428,  Buri>ank  CA  91507.  Phone  (818) 
843-4080  or  FAX  (8 1 8)  846-2298. 
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Number  34  on  your  F&edback  card 


Mini-Grid  DXpedition  to  FIVIIS 


Sand,  sun,  <&  almost  too  much  surf! 


Robert  ''Greg"  Robinson  KB4NVD 

208  Dogwood  Acres 
Hannpton  TN  37658 


had  been  wan  ting  U)  go  somewhere 
special  to  operate  for  a  long  time, 
and  on  the  weekend  of  August  12, 
1995,  il  finally  happened.  Mike  N40FA 
and  I  had  been  very  busy  at  work  and 
w^eren't  sure  that  we  would  actually  be 
able  to  go  until  the  afternoon  of  the  day 
before — but  we  were  at  last  able  to  make 
it  dow^n  to  FM 13  for  a  weekend  of  oper- 
ating and  sunsliine.  Why  FM13?  Well, 
this  is  a  rather  rare  grid  square  to  work 
because  95%  of  it  is  out  on  the  water 
and  the  remaining  5%  is  loaded  with 
mosquitoes ! 

We  drove  down  to  North  Carolina  Fri- 
day afternoon  and  tbund  ihe  closest 
campsite  w-'as  about  two  miles  into 
FM14.  Alter  ten  hours  of  driviTi!^  from 


east  Tennessee  we  figured  that  w^as  close 
enough.  Mike  was  too  keyed  up  to  sleep 
after  setting  up  the  camper,  so  we  drove 
on  down  to  FM13  to  scout  the  area  for 
potential  operating  sites.  We  found  a 
parking  area  at  Fort  Fisher  Slate  Recre- 
ation Area  that  looked  good  and  gave  it  a 
try.  There  was  a  meteor  shower  that 
weekend,  and  we  thought  there  w  ou!d  be 
more  operators  on,  but  after  many  un- 
successful CQs  on  144-200  we  gave  up. 
We  did  see  some  pretty  good  shooting 
stars,  though,  before  we  headed  back  to 
the  campground  for  some  rest, 

Saturday  morning  found  us  roasting 
inside  the  pop-op  camper  with  the  tem- 
perature in  the  high  90s  and  humidity  to 
match,  but  we  set  up  in  dme  for  the 


Photo  A.  N40FAon  2m  CW. 
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afternoon  passes  of  RS-1 0.  We  found  the 
parking  lot  packed  full  (not  deserted  like 
it  was  after  midnight)  and  decided  to  op- 
erate right  on  the  beach  (there  is  four- 
wheel-drive  access).  "Hey  Mike/'  I  said* 
*'This  is  why  I  really  brought  the 
Bronco!"  Mike  was  a  little  skeptical  but 
was  willing  to  go  along  with  it.  We  made 
it  out  a  ways  but  got  caught  in  one  of  the 
softer  areas  behind  the  dunes.  We  were 
almost  too  late  for  the  first  pass  of 
RS-10,  so  we  set  up  for  it  right  on  the 
spot.  That  pass  netted  three  Qs, 

After  the  pass,  we  relocated  about  15 
yards  away,  right  over  the  dune  next  to 
the  beach,  I  lowered  the  air  pressure  in 
the  tires  to  give  them  a  better  footprint  in 
the  sand  and  drove  around  to  the  beach 
access.  The  dunes  are  very  fragile  and 
prone  to  erosion;  no  driving  on  them 
is  permitted.  Special  crossovers  are 
marked  for  access  out  onto  the  beach. 
Mike  carried  the  10m  turnstile  over  and 
picked  out  a  great  spot.  We  set  up  all  the 
equipment  and  took  a  swim  to  cool  off — 
the  heat  index  was  over  110  degrees.  We 
got  out  of  the  waler  in  lime  for  the  next 
pass  of  RS-10  and  worked  four  stations 
this  time. 

We  got  so  caughl  up  in  operating  that 
w^e  stayed  until  1 1  p-m..  but  were  finally 
driven  off  the  beach  by  hunger  and  thirst 
(I  was  drinkina  melted  ice  from  the 
cooler  and  Mike  actually  ate  part  of  an 
MRE  I  had  brought).  We  made  a  fair 
number  of  Qs  to  the  north,  up  into  FM19 


and  such.  To  the  east  we  completed  a 
schedule  with  Carl  AA4H  (nM86)  back 
home  rn  east  Tennessee.  He  had  wanted 
to  come  along  but  decided  he  would 
rather  work  us  while  v^c  were  down 
there.  Nothing  was  heard  lo  the  south. 

Sunday,  the  heat  index  went  over  1 1 5. 
We  took  the  big  cooler  wiih  u>»  this  litue, 
and  all  the  food.  We  called  CQ  for  a  long 
time  before  we  had  anj  takers,  but  once 
we'd  worked  a  few,  the  word  we  were  on 
spread  quickly.  We  had  a  great  opening 
into  Florida  as  the  evening  wore  on.  and 
worked  29  stalions. 

Murphy  strikes  again 

EL98  seemed  to  be  the  center  of  the 
other  end  of  the  opening.  After  a  long 
run  of  stations  I  finally  had  to  have  a 
break.  Mike  was  going  to  do  his  CW 
magic  end  I  was  going  to  drink  a  gallon 
or  two  of  water.  1  went  around  to  the 
back  of  the  truck  where  the  cooler  was 
and  found  the  sand  firm  and  moist. 
Hmm,  this  isn't  right.  Did  Mike  spill  the 
cooler  and  not  tell  me?  I  vseni  and  got  a 
flashlight,  and  holy  cow!  A  wave  had 
washed  all  the  way  up  to  and  around  the 
cooler.  There  was  sea  foam  about  ten 
feel  from  the  U'uck.  Murph)  ua^  here — 
using  the  name  of  Hurricane  Felix.  High 
tide  was  in  and  with  the  boost  from  the 
hurricane  the  waves  were  going  to  come 
up  a  hi  higher  than  on  the  previous 
night.  Right  around  the  truck,  il  looked 
like. 

I  had  visions  of  what  the  XYL  was  go- 
ing to  say:  **You  lost  the  Bronco  hut 
saved  the  hgsV  Mike  and  I  broke  the 
station  down  in  no  time  flat  and  were  set 


Photo  C,  Mike  N40FA  ami  Greg  KB4NVD,  ponabie  m  ^hd  f-MU, 


to  abandon  the  anicnua.  We  moved  the 
truck  up  away  fn>m  the  water  and 
watched  to  see  just  how  the  waves  were 
going*  We  decided  that  it  would  be  OK 
to  take  the  lime  to  get  the  antenna  and 
then  gel  out  of  there.  Mike  walked  ahead 
checking  the  progress  of  the  water  while 
1  followed  in  the  truck. 

There  was  just  a  narrow  strip  left  to 
drive  on.  When  1  got  near  the  crossover  I 
hit  the  horn  and  blasted  otT  the  beach 
without  letting  off  the  gas.  Mike  got  out 
of  the  way  pretty  quick  and  caught  up 
with  me  on  the  other  side  of  the  beach 
access.  This  was  not  a  lime  to  get  stuck! 

Mike  and  I  had  a  great  time  operat- 
ing from  a  rare  grid  and  want  to  go 
back.  We  have  idcnlified  some  things 
to  improve  on,  such  as  more  power  on 
6m.  and  more  bands.  Also,  the  10m  rig 
had  some  problems  that  kept  us  from 
being  effective  on  mode  A.  Being  able 


Photo  B.  KB-fNVD  on  RS-10. 


to  use  headphones  and  control  the  vol- 
ume (which  was  stuck  wide  open) 
would  have  been  great. 

We  may  not  have  worked  all  that 
many  stations,  but  the  ones  we  did 
seemed  pretty  happy.  For  those  in 
Florida  who  were  ^^ondering  why  we 
went  off  the  air  so  abruptly,  now  you 
know  why.  The  farthest  station  worked 
on  2m  was  Jordan  WB2QLP  in  EL96, 
538  miles  away. 

Many  thanks  to  those  who  helped 
with  equipment  and  spotting  us  on  the 
various  DX  clusters. 

The  stats 

Location:    Grid   FM13,    Fort    Fisher 
Slate  Recreation  Area,  North  Carolina 
Operators:  Mike  N40FA.  Gieg  KB4NVD 
Bands:  6m,  2m  and  mode  A  satellite 
Equipment:  Ten-Tec  Scout  w/ Ten-Tec 
6iti   trans  verier;   3-el   beam:   Kenwood 
TR-751A:  Mirage    160W  brick:    lO-cl 
beani  &  Larsen  5/8-wave  2m  mobile 
(uplink  antenna  for  RS-10);  HTX-100 
10m  (for  mtxle  A rx);  turnstile 

Pulling  them  in 

*On  2  meiei^  we  worked  47  stations  in 
grids  EL88,  96.  97.  98,  and  99;  EM86, 
90,  93  and  94:  FM03,  05,  07,  08,  14,15, 
18  and  19. 

*0n  6  Jiieters  we  worked  4  stations  in 
grids  EM94;  FM03,  05, 

•We  worked  7  stations  through  ibe 
RS-iO  satellite,  and  2  stations  through 
the  RS~  1 5  satellite. 

Reprinted  from  The  Satellite  Operaion 

December  1995.  B 

73  Amateur  Radio  Today  •  April  1997    35 


Number  36  &n  y&iff  Feedback  cbpcI 


Limit  Morse  Code  Testing  to 

5Wpm 


For  any  class  of  amateur  radio  license. 


Guy  A.  Matzinger  KB7PNQ 

503  Dubois  Street 

Cineney  WA  99004-1 325 

E-mail:  guym@on-ramp.ior.com 


Amateur  iBdio  is  constantly  re- 
ferred lo  as  a  hobby,  but  it  has 
re£!ulalii>nK  ihat  arc  more  severe 
ihim  some  pmlessional  organizations  re- 
quire for  association.  Why  tlocs  a  spare- 
lime  activity,  pursued  lor  pleasure  or 
relaxation,  insist  thai  high-speed  code 
proficiency  musi  be  demonsirated  be- 
fore a  license  is  issued  lo  use  other 
modes  and  all  the  amateur  spectrum?  1 
believe  these  code  requiremenis,  with 
Iheir  subsequent  marginalizing  effect, 
are  crippling  the  hobby. 

The  FCC  acknt)\vled^eh,  in  Form  610 
(back  page)  "Notice  to  Physician/'  that 
Hvc  wpm  is  all  thai  is  required  to  meet 
Inlernational  Regulations,  but  Ihai  the 
FCC  supports  13  and  20  wpin  code  tests 
because  the  amateur  radio  service 
"strongly  desires  to  preserve  communi- 
cations by  telegraphy,"  How  do  high- 
speed code  tests  "preserve"  CW?  No  one 
is  advocating  eliofiinaling  Morse  code 
from  amateur  radio— and  there  is  noih- 
ing  in  Pan  97  that  stipulates  you  must 
operate  CW  at  any  standard  speed  ...  1 
wonder  if  I  can  convince  the  State  Patrol 
Im  speeding  in  order  lo  ''preserve"  my 
car? 

White  telegraphy  may  have  been  the 
dominant  form  of  communication  sixty 
years  ago,  today's  interactive  elccironics 
have  created  a  fundamental  shift  in  the 
abilities  and  desires  of  amateur  opera- 
tors. Any  organization  that  fails  to  rec» 
ognizc  these  changes,  and  dismisses  or 
diminishes  the  technical  advancements 
that  are  evotving  around  the  world,  is 
either  naive  or  blind  to  mainstream 
concerns.  Amateur  radio  must  face 
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the  reality  of  tomorrow's  technology, 
and  the  need  to  change  or  risk  losing 
panicipaiion  in  the  future. 

The  solution  is  politics  and  Congres- 
sional legislaiion.  My  goal  is  to  collect 
5,000  or  more  signatures  of  support  for  a 
petition  to  eliminate  Morse  code  testing 
for  any  class  of  amateur  radio  license — 
or  limit  such  tests  to  not  mure  iJian  5 
wpm.  In  order  to  obtain  a  fair  hearing  on 
this  subject,  I  will  personally  take  the 
petition  before  the  Telecommunications 
Commission  in  Washington  DC.  In  die 
tneantime,  I  will  continue  to  solicit  the 
support  of  other  legislators  for  this 
cause. 


€i 


I  wonder  if  I  can  convince 
the  State  Patrol  Fm 
speeding  in  order  to 
^ preserve^  my  car?** 


Radio  spcclnim  is  generally  defined 
as  the  range  of  electromagnetic  frequen- 
cies beLwecn  three  kiloherlz  and  300  gi- 
gahertz— and  today  is  considered  one  of 
the  nation's  most  valuable  economic  re- 
sources. The  federal  govemmeni  deter- 
mines the  general  uses  for  the  radio 
specUum,  allocates  bands  i>f  frequencies 
and  dien  assigns  licenses  to  specific  us- 
ers. However,  this  regulatory  system  has 
lent  itself  to  abuse  by  special  interests 
with  the  American  public  as  the  peren* 
nial  loser  The  case  for  reforming  this 
tailed  regime  is  compelling,  but  it 
will  take  political  action  in  Congress 
i  (or  even  the  courts)  lo  replace  existing 


regulations.  Most  FCC  processes  are 
prone  to  delay — a  result  of  good  old- 
fashioned  bureaucratic  practices — and 
any  attempt  lo  correct  this  systemic 

problem  is  meet  with  further  pro- 
crasU nation,  equivocatitin  and  seem- 
ingly endless  delay  or  even  silence. 

In  1927,  Congress  was  persuaded  lo 
establish  a  "public  interest  communica- 
tions licensing  scheme  and  in  1934  the 
Public  Interest  Standard  was  initiated  so 
government  would  ha\c  a  legal  basis  for 
controlling  all  licensing  activities.  The 
Public  Interest  Standard  allowed  regula- 
tors to  engage  in  both  industrial  policy 
and  political  favoriusm.  Even  today,  the 
FCC  does  not  have  a  definition  for  ''pub- 
lic  interest"  and  the  ''standard"  (still  in 
effect  over  60  years  later)  is  exactly 
whatever  three  of  the  five  FCC  members 
say  it  is.  Nothing  is  ruled  out. 

The  present  amateur  radio  licensing 
structtire  is  grounded  on  go^emment- 
.sanciioncd  policies  designed  to  suppress 
participation.  Complainants  have  con- 
tinually criticized  the  inefticicncies  and 
fundamental  unfairness  of  such  a  system 
and  with  almost  90  percent  of  the  US 
amateur  radio  community  denied  access 
to  all  of  the  amateur  bands,  efficient 
use  of  lechnoloaical  advancement  is 
seriously  impaired. 

It  is  helpful  to  recall  that  in  1934  (he 
telegraph  was  sLill  the  dominant  form  of 
communication  and  in  the  tinidst  of  the 
Great  Depression,  many  amateur  radio 
operators  constructed  ihcir  ow^n  equip- 
ment. The  analog  technologies  of  the 
day  dictated  the  form  and  function 
of    cojuiHunications.     Today,    digital 


technique  known  as  Code  Division  Mul- 
tiple Access  (CDMA)  presents  a  mas* 
sive  wideband  increase  in  efficient  use 
of  spectrum.  Other  compression  tech- 
niques in  spectrum  management  have 
opened  up  huge  new  segments  of  spec- 
trum and  the  old  approach  of  the  govern- 
mem  husbanding  scarce  spectrum  and 
lightly  regulating  its  use  no  longer  has  a 
valid  basis. 

The  obsolete  1934  Act  does  not  offer 
the  flexibility  or  provisions  to  address 
the  innovations  and  technical  changes 
that  are  transforming  social  develop- 
ment globally.  For  over  60  years,  the 
government's  bureaucratic  decision- 
making has  been  based  on  the  assump- 
tion that  communications  technol- 
ogy would  remain  essentially  static — 
an  assumption  untenable  for  the  21st 
century. 

Whether  today's  technology  becomes 
a  dream  of  deliverance  or  a  nightmare  of 
disappointment  often  depends  on  what 
you  expect.  The  information  superhigh- 
way isn't  a  highway  at  all.  It's  a  medium 
we're  all  in,  all  the  time,  and  it  gives  us 
powers  of  infomiaiion  and  communica- 
tion we  haven't  begun  to  harness* 
Today's  computer  hardware  and  soft- 
ware  tools  give  us  the  freedom  and  the 
ability  to  reach  anyone  or  anything  from 
anywhere  at  anytime.  They  will  change 
the  world  in  ways  we  can't  imagine.  And 
that's  a  good  thing,  even  if  those  pickJe- 
hcaded  politicians,  bureaucrats  and 
some  amateur  radio  organizations  don't 
get  it. 

The  "Infobahn"  is  taking  to  the  air- 
ways as  a  host  of  wireless  technologies 
mature.  Utilizing  the  newest  computer 
tool,  live  voice  audio-conferencing  over 
the  Internet  is  now  possible.  The  soft- 
ware cost  is  less  than  $100  and  with  a 
SLIP/PPP  account,  hourly  on-line  costs 
are  less  than  three  cents  per  hour  (based 
on  $20/mo  and  8J60  hrs/yr)  to  any- 
where in  the  world,  anytime,  day  or 
night,  A  fiber  in  the  fiber-optic  network 
can  simultaneously  carry  37,500  sepa- 
rate conversations.  The  marginal  cost  of 
transmiuing  a  call  is  literally  zero.  With 
tbese  facts  and  considering  the  rapid  re- 
nusval  of  the  sight  barrier,  how  are  you 
going  to  entice  the  younger  generadon 
into  amateur  radio  in  sufficient  numbers 
to  ensure  the  future  of  the  hobby? 

TTie  truth  is,  you  wiij  never  interest 
enough  young  people  for  this  hobby  to 
grow  unless  the  Morse  code  requirement 


is  either  eliminated  or  limited  to  not 
more  than  5  wpm  for  any  class  of  li- 
cense. Why  should  they  be  interested  in 
an  obsolete  method  of  communicating 
when  the  technologies  of  the  future  chal- 
lenge them?  Presently,  less  than  5%  of 
the  total  US  amateur  radio  pt^pulation  is 
under  21  years  of  age.  Unless  this  hobby 
is  made  more  inviting  to  the  youth  of 
this  country,  the  young  will  stay  away* 

A  few  years  ago  the  lARU  (Interna- 
tional Amateur  Radio  Union)  formed  a 
CW  Ad  Hoc  Committee  to  study  the  fea- 
sibility of  maintaining  or  dcieiing 
RR2735,  better  known  as  the  Interna- 
tional Morse  Code  Regulation,  which 
does  not  have  a  particular  phraseology 
demand  or  definitive  speed  stipulation. 
The  three  members  of  the  committee 
were  from  Great  Britain,  New  Zealand 
and  the  US.  The  US  representative  was 
American  Radio  Relay  League  Exec* 
VP  David  Sumner  KIZZ.  The  results 
of  their  report  were  predictable — do 
nothing. 

Apart  from  the  question  of  whether 
the  emotional  ambiguities  add  up,  there 
is  something  fallacious  about  this  study. 
Is  it  the  inclusion  of  a  reference  to  the 
1979  World  Administrative  Radio  Con- 
ference (WARC-79)  where  the  ARRL 
contended  that  its  membership  over- 
whelmingly requested  "no  change*'  to 
RR2735?  Is  this  the  reference  (now 
more  than  1 6  years  old)  constantly  used 
by  the  FCC  to  reject  all  petitions  that  ad- 
dress  Morse  code  testing  practices?  Or  is 
it  the  admission,  on  page  17,  that:  *'Sian- 
dards  wilt  fall  and  the  result  could  be 
congestion  by  technical-elite  operators 
incapable  of  self-controlling  their  oc- 
cupancy to  achieve  the  best  com- 
municating results" — however,  again, 
the  "Standards"  are  never  defined. 

The  statement  on  page  9  seems  con- 
tradictory; ''Yet  it  would  be  inappropri- 
ate to  require,  in  an  avocation  (the 
dictionary  defines  avocation  as  a  hobby) 
that  all  operators  be  capable  of  speaking 
and  understanding  a  conmion  spoken 
language"-=yet  they  demand  that  every- 
one learn  Morse  code,  Isn*t  communi- 
cating, regardless  of  method,  speaking 
to  others?  Interesting  admission  on  page 
7:  '*With  limited  exceptions,  radio  ama- 
teurs today  do  not  use  Morse  code  to  get 
important  messages  through  under  ad- 
verse conditions."  They  go  on  to  say:  *1t 
must  be  remembered  that  many,  if  not 
most    amateurs,    use    more    than    one 
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mode.  Then  why  is  a  single  mcxle  with 
lesi  speeds  in  excess  of  5  wpm  iiu- 
posed  on  US  amateui^?  Doesn'l  this 
selcciively  limit  participation? 

New  Zealand,  with  the  support  of 
Greai  Briiain  and  uihers,  proposed  at 
WRC95  elimination  of  RR2735.  The 
i'XflRL  opposed  the  move  and  claim,s  ihe 
US  position  was  *1n  alignment''  with 
their  views. 

Scvera]  years  ago.  the  ARRL  effec- 
lively  lobbied  and  was  primarily  respon- 
sible for  creating  the  present  amateur 
licensing  strucmre.  It  did  so  with  but  one 
fhouiiht  in  mind — scll-scrvin!!  exclusiv- 
itv.  This  is  the  classic  case  of  the  minor- 
ily  controlling  the  majority  with 
bureaucratic  help.  Keep  in  mind  that  the 
membership  portion  of  US  licensed  ama- 
teurs in  the  ARRL  organization  is  esti- 
mated to  be  less  than  25%  of  the  total 
US  amateur  community.  Hiirdly  majority 
representation  of  licensed  amateurs. 

Facraid:  As  of  Man- h  1995  fhe  tout  I 
ARHL  membership  is  acknowledged  at 
172J52,  Subtracting  those  who  are  not 
US  licensed  operators,  the  league's 
claim  that  they  represent  the  majority  of 
atnateurs  is  estimated  to  fall  2  to  3  per* 
ventage  points  he  low  25%  of  the  total 
nwnber  of700jO(X>^  US  amateurs, 

U  appears  to  me  that  ihe  chief  concern 
of  ihe  ARRL  hoard  of  directors  should 
be  how  to  extricate  themselves  from  an 
egotistical  blunder  initiated  several 
years  ago  by  those  in  their  organization 
whose  S4)Ie  pufposc  was  to  create  an  exclu- 
sive club  and  selectively  limit  participation 
in  the  hobby  of  amateur  radio. 


It  s  a  shame  the  ARRL  doesn't  under- 
stand thai  their  oppressive  incentivized 
licensing  policy  and  the  lorture  associ- 
ated with  code  testing  is  the  major  rea- 
son their  own  growth  is  limited.  Their 
attitude  reminds  me  of  the  Swiss  watch- 
makers who.  having  invented  the  quartz 
watch,  failed  to  pursue  the  technology — ^ 
they  went  from  46%  to  10%  of  the  world 
market.  In  this  technologically  changing 
world,  recogni/jng  ihe  need  to  change 
is  essential  for  any  organization  ihat 
wishes  to  avoid  obsolescence. 

Nothing  mandates  that  amalcur  radio 
operators,  using  CW,  send  code  at  a 
specified  **slandard"  speed.  Why  then  are 
13  and  20  wpm  code  tests  jammed  dowTi 
our  throats?  Code  testing  requirements  are 

**The  ^ standard^  is  exactly 
whate ver  three  of  th e  ft  ve 
FCC  members  say  it  is/^ 

blunt  powers  ihai  enable  a  minority  or- 
ganization  lo  Ci^erce  the  majority.  It  is 
estimated  that  less  than  10%  of  the  ama- 
teur community  use  manual  telegraphy 
on  any  regular  basis. 

Why  are  all  petitions  that  propose  any 
change  to  the  Morse  code  testing  sylla- 
bus rejected  by  ihe  FCC?  They  continu- 
ally trot  out  the  same  tired  war- horse 
with  the  overused  rationale  that  code  re- 
quirements were  developed  with  the  de- 
sires of  the  amateur  commuoity^the 
who,  when  and  why  this  occun^ed  is 
never  answered.  Is  this  just  a  curious  ir- 
rational coincidence  or  an  intentional  ca- 
bal— or  are  those  who  review^  petitions 
without  a  sense  of  moral  responsibility? 


Enough  is  enough  ol  these  politic 
cally  generated  self-serving  policies. 
We  need  commonsense  regulations, 
not  government  pandering  to  organiza- 
tions who  lack  consideration  for  the 
opinions  and  rights  of  others.  Maybe 
it's  time  these  "bureaucratic  cronies" 
and  arrogant  disciples  of  the  ARRL 
retired? 

Amalcur  radio  is  a  hobby  and  is  sup- 
posed It)  be  fun  for  everyone,  not  just 
for  a  select  few  who  consider  HF 
bands  their  private  domain  in  an  exclu- 
sive  club  created  by  a  iiccnsing  ar- 
rangement deliberately  formulated  to 
exclude  the  majority.  If  you  are  tired 
of  the  emotional  cost,  the  endless  frus- 
tration and  the  contemptuous  attitude 
of  those  who  support  the  present 
Morse  code  testing  practices,  you  ob- 
viously no  longer  harbor  the  delusion 
that  ihc  code  lests  are  tor  your  benefit. 
For  far  loo  long,  the  majority  of  ama- 
teurs have  been  stymied,  spurned  and 
insulted,  barred  from  total  participa- 
tion on  all  amateur  bands  by  polit- 
ical favoritism  initiated  by  a  minority 
organization. 

Current  code  testing  practices  no 
longer  facilitate  the  society  of  amateur 
radio  operators.  Old  ways  may  have 
been  adetjuatc  years  ago,  but  to  survive 
into  the  tuture,  amateur  radio  must  face 
the  reality  of  todays  communications 
technology  and  be  responsive  to  the  in- 
novations and  ingenuity  thai  even  now  is 
evolving  around  the  world. 

Reprinted  from  The  Code -5  Re- 
view, published  semi-annually  by  Guy 
Maizinger  KB7PNQ, 


Neueh  srv  die 

Continued  from  page  4 

things  which  benefit  all  of  us  and  for  which, 
therefore,  the  hat  should  be  passed  for  their 
development  and  mainie nance. 

In  addition  to  miliimy  pruicLtion,  a  large 
coinrihutor  to  our  qualiiy  ol  life  lies  in  devel- 
oping and  TTiainUniiiiig  our  industrial 
strength.  Business.  And  here  one  obviously 
eriticnl  factor  h  the  education  and  skills  of 
our  people.  Our  workforce.  And  this  is  every 
bit  as  important  in  the  long  nm  to  our  quality 
of  life  as  the  maintenance  of  our  military 
strength.  So  yes,  wc  iiccd  to  pass  the  hai  id 
pay  for  the  education  of  our  people.  Note 
that  I  didnH  Hmii  [hat  to  children. 

Once  we  graduate  from  our ^free"  public 
schcx>l  system  we  are  forced  to  pay  for  our 
own  luriher  education,  so  we  make  that  in- 
vestment because  we  see  the  potential  for 
a  personal  benelli.  But,  in  fact,  everyone 
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benefits  to  some  degree,  so  perhaps  il's  rea- 
sonable to  include  some  pubhc  coniribuiion 
lo  further  education. 

Of  course,  one  of  the  major  problems  with 
the  government  collecting  for  any  service  is 
the  inefficiency  of  this  funding  system.  Be- 
tween administration,  the  natural  application 
of  Parkinson*s  Laws  of  growth  to  any  gov- 
ernment instil  11 1  ion,  and  fraud,  we're  luckv 
to  see  10  eenis  of  any  tax  dollar  collected 
end  up  where  we  intend  it.  There  is  plemy  of 
Tcxym  for  improvcmem  of  this  function  of  the 
government. 

While  ii  is  in  the  interest  of  ihe  public  to 
keep  government  costs  low,  there  is  also  an 
interest  in  educational  efficiency  which  will 
permit  the  maximum  transfer  of  information 
and  skills  to  individuals  at  the  Impost  cosL 
And  fighting  all  this  is  the  momentum  of 
the  present  biireaucracy  which  has  gradu- 
ally accumulated  and  solidified  around  the 


American  school  system,  making  it  difficuH 
lo  even  consider  major  changes. 

From  what  1  heard  during  Economic  Devel- 
opment Commission  hearings  from  profes- 
sional educators  and  college  presidents,  and 
what  Tvc  read  as  a  result,  1  believe  it's  possible 
for  our  school  costs  to  be  cut  al  least  in  half — 
while,  m  ihe  same  time,  we  improve  the  prod- 
uct ennniiuiisly.  College  tuiliun,  using  a  plan 
I've  propuNcd,  can  be  eliminated  entirely,  with 
a  concomitant  reduction  to  three  vears  and  a  re- 
suiting  development  of  skills  and  information 
that's  diHtble  to  triple  the  current  results. 

Of  course,  with  colleges,  this  would  mean 
a  reduction  of  their  invcsimeni  in  paid  spons 
teams  and  amenities  such  as  golf  coun»cs  and 
airports,  the  things  which  have  driven  the 
cosi  of  some  colic 2e  "educaiions"  over  the 
SIOOJXK)  mark.  The  actual  amount  of  educa- 
tion money  buys  is  questionable,  and  not 
supported  by  international  surveys. 


Indeed,  as  I*ve  pointed  out  in  my  Mak- 
ing Money,  A  Beginner's  Guide,  a  college 
education  equips  you  mainly  for  a  job 
which  will  never  make  much  money. 
Few  successful  cnireprcneurs  boiher  lo 
finish  college.  Liiile  thai  is  taught  (?)  in 
today's  colleges  has  any  relevance  to  suc- 
cess in  small  business,  and  that's  where  the 
money  is. 

Buildjng  Skills 

After  reading  Dan  Grecnberg's  book.  Free 
At  Last  -  The  Sudbury  Valley  School^  I  got 
all  exciied  over  what  looked  to  me  like  pos- 
sibly one  of  the  best  schools  in  the  world.  So 
I  sent  for,  and  read»  five  more  books  about 
the  school.  It's  only  a  couple  of  hours  from 
where  I  live,  so  I  should  get  down  there  and 
see  for  myself  what  they're  doing. 

I  love  the  idea  of  kids  being  able  to  learn 
what  they  want,  without  there  being  any  for- 
mal curriculum:  courses,  grades,  tests,  and 
so  on.  In  reading  about  the  graduates  I  was 
struck  by  their  success  in  a  wide  variety  of 
fields,  but  I  was  disappointed  that  none  thai  I 
read  about  were  outsiandingly  successful.  I 
expected  to  see  some  amazing  successes. 

I  know  you^rc  not  going  to  believe  this, 
but  this  almost  got  mc  lo  thinking.  The  miss- 
ing element,  i  suspect,  is  the  taking  advan- 
tage of  children's  natural  curiosity  by  expos- 
ing them  to  a  wide  assortment  of  ideas  as 
part  of  the  plan,  and  not  just  hope  that  fate 
will  do  the  job.  Some  of  these  kids  might 
have  a  ball  with  amateur  radio,  if  they  knew 
about  it.  And  ditto  many  other  hobbies  and 
interests. 

When  I  was  in  the  navy  going  to  electron- 
ics school  a  submarine  captain  came  in  one 
time  and  gave  us  a  talk  about  the  submarine 
service.  I  had  never  considered  it  before  ihat. 
So  I  volunteered  for  subs  when  graduation 
time  came.  1  was  disqualified  on  the  med- 
ical, which  is  a  fascinating  story  in  itself,  but 
I  lied  about  it  and  went  happily  off  to  get 
myself  killed  in  a  300-foot-long  pipe. 

In  my  Declare  War  book  1  proposed  estab- 
lishing a  school  much  like  the  Sudbury  Val- 
ley School,  except  that  1  wanted  to  have 
videos  available  for  kids  which  would  ex- 
plain what  the  fun  and  benefits  would  be  if 
they  got  involved  with  learning  this  or  that 
subject,  or  developed  some  skills, 

in  my  book  I  didn't  list  all  of  the  sldlls  I 
could  think  of,  so  this  time  I  made  a  more 
comprehensive  lisi  of  skills  that  I  think 
would  be  of  value  for  kids  to  build.  Look 
over  the  list  and  let  mc  know  what  I've 
missed. 

How  many  of  these  skills  had  you  mas- 
tered by  the  time  you  got  out  of  college?  By 
**masler"  I  really  mean  to  be  at  least  adequate 
at  Most  of  these  skills  require  instruction 
from  an  expert.  I've  found  that  it  doesn*t 
take  very  long  to  get  as  good  at  some  skill  as 
the  average  person  in  the  field.  [  generally 
like  to  take  the  extra  time  and  effon  to  be 
bener  than  90%  of  the  people  with  that  inter- 
est. The  next  9%  takes  ten  times  as  much  ef- 
fort, so  I  generally  don't  bother.  I  like  to  be 

Continued  on  page  47 


ELECTROMAGNETIC  MEASURING  TOOL 


New  TrJField*  Broadt>and  Meter  comWnes  a  broadband  field  strength 
meter  witti  an  AC  magnetic  &  electric  field  nMtarin  a  spngle  package 
RF  field  strength  netting  [vertical,  10-1000  V/m  @  100  KHz  -2  6  GHz  )  is 
ideal  for  maKing  near-field  transmitter  measurements,  finding  RFI  on  a 
line,  testing  leaky  microwave  ovens  or  finding  hidden  surveillance  ""bugs". 
AC  magnetrc  settjf»g  [0.2  -100  mijl*gauss  (g  60  Hz.  range  50  Hz  -100 
KHz,  fuH  3-axis  magnitude)  tests  for  magnetic  mlerfefertce  (a  sometimes 
nasty  twit  difficull'to-pin-down  problem  v*rtth  sensitive  equipment),  tells  you 
wtiich  of  several  lines  is  canyif>g  AC  Or  pulsed  cun^ent,  finds  underground 
power  iines,  tells  you  if  a  power  supply  or  tTar\sformer  is  "on^,  without 
contact.  AC  electric  field  setting  (0.5  -10O  KV/m  @  60  Hz,  range  50  Hz 
-100  KHz)  tells  you  which  l*ne  is  "ripf  vs  'neutrar.  finds  AC  winng  in  walls, 
and  detemiines  wtiether  equipment  a  properly  grounded. 

Iridyctes  standard  9-Volt  battery.  1  year  warranty   Price  $170  indudes 
delivery  in  US  .  Canada    Also  available:  k)w  cost  digitaf  DC  magrtetic  & 
electrostatic  field  meters,  air  ion  counters.  Call  for  free  catalog. 
AH  meters  made  in  USA  by  AlphaLab.  Inc  /  1280  South  300  West/ 
SALT  LAKE  CrTY  UT  S4101   Te\  BOO- 769^37 54  or  &01 -487-94 9Z 
Major  credit  cards  accepied. 


7^  lU&<sU  .dad^  -  N6WPA 

Losing  your  source  of  power? 
Have  your  old  case  refitted  with  NEW  ceils  and  Save! 
Convert  your  pack  to  NiMH! 
Same  size  pack  —  HIGHER  capacity! 

^Handhelds  *LapTops  *  Commercial  Radios  *  Camcorders 
^Portable  Scanners  *Test  Equipment  *Power  Tools 

*Any  Special  Application 

NEW  replacement  packs  &  Individual  cells  also  available! 

Call  for  a  price  list! 

17052  Alameda  Drive      Perrk,  CA  92570 

(909)  789-0830  [S     ■     m  FAX  (909)  789-4895 
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Make  Your  own  Etched 


it  Boards. 


T 


With  Kepro! 

To  make  your  own  prototype  printed  circuit 
boards,  call  Kepro  -  for  your  FREE  "How  to 
Make  a  Printed  Circuit  Board"  bookfet. 

For  our  catalog  of  products  and  services,  or 
our  easy  step-by-step  "How  To"  booklet,  call: 


Kepro  Circuit  Systems,  Inc. 

Kepro  Cfrcuit  Systems.  Inc. 
314'343-1630inSt,  Louis 


^ 


1-325-3878 


630  Axmifiister  Drive 
800-325-3878 


Fenton,  MO  63026-2M2 
FAX314'343-0668 


aRCL£  ^1  ON  aEAO£H  SEHVtCE  CARD 
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73  Review 


Hamtronics'TA-51  Exciter  Kit 


Perk  up  your  foxhunts  with  ihis  project 


Larry  Antonuk  WB9RRT 
P.O.  Box  452 
Maiiborough  NH  03455 


Fkoto  A*   The   assembled    TA-yl 
excijer  board. 


Over  the  last  couple  of  years  our 
small  foxhunting  group  had  been 
growing  hy  leaps  and  bounds.  Starling 
with  jusL  a  couple  of  experimenters,  out 
group  now  numbered  over  a  dozen.  We 
all  enjoyed  the  thrill  ol  liie  chase,  but  ihc 
main  focus  of  the  group  was  building, 
testing,  and  experimcniing  with  new  an* 
tenna  and  RDF  (radio  direction  finding) 
deiiigns. 

Hnitt  troubles 

Things  had  been  going  w^ell  in  gen- 
eral, but  over  the  tasi  I'ew^  hums  wc*d 
hud  problems.  Three  ot^  the  last  live 
hunts  had  to  be  called  off  or  modified 
because  our  fox  uansmi iters  had  failed 
durine  the  hums.  In  one  case  we 
were  using  an  old  ihumbwheel-lypc 
handheld  as  the  fox.  Apparently  the 
thumbwheel  contacts  were  dirty,  caus- 
ing ihe  transmitter  to  jump  channels 
miermittenily.  This  made  the  transmit- 
ter mysteriously  drop  off  the  air  at 
strange  intervals,  and  caused  some 
trouble  for  the  packet  channel  the  rig 
was  suddenly  U"ans milting  on.  One  of 
the  group  then  built  up  a  little  postage 
stamp-sized  iransmitlcn  This  worked 
OK.  but  the  frequency  began  to  drift  as 
the  baiiery  voliagc  dropped.  The  hunt- 
ers with  the  synthesized  rhzs  were  able 
to  follow  the  transmitter  down  the 
band,  but  those  of  us  with  rock- bound 
rigs  were  left  on  the  w  ayside.  As  a  last 
resort,  one  of  the  guys  dt)nated  an  old 
mobile  rig.  matched  up  with  a  car  bat- 
tery. It  was  still  putting  out  about 
twenty  watts,  so  he  hid  the  high -power 
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fox  in  the  next  county,  using  a  timer  to 
turn  it  on  right  ut  noon  after  he  re- 
turned to  the  starting  point.  It  was  a 
great  idea,  but  the  second  time  the  rig 
keyed  up  fhe  high  amount  of  RF  got 
into  the  IDcr/iinicr.  locking  it  up  and 
causing  the  rig  to  go  imo  constant 
PTT.  This  made  for  easy  hunting,  but 
after  about  half  an  hour  the  finals 
burned  up — turning  our  high- power 
mobile  into  a  QRP  ris. 


i€ 


(Before  the  TA-Sl),.,  our 
frustration  level  was 
running  high.  J^ 


transmilter  had  to  have  between  one 
and  five  walls  output  for  the  best  use 
around  our  area.  It  needed  to  be  rug- 
ged— continuous  duly;  just  in  case  we 
had  another  controller  failure.  Crystal 
control  was  OK,  since  wc  always  used 
the  same  channel  for  the  hunt.  And 
of  course,  it  needed  to  be  reason- 
ably priced  {OK.  cheap  or  free  w^ould 
be  best). 

Enter  Hamtrontes 

One  member  of  the  group,  who 
works  for  a  commercial  two-way  out- 
fit, mentioned  the  use  of  a  Hamtronics 
exciter  His  company  had  used  several 
of  the  exciter  boards  as  fixed  transmit- 
ters in  RF  link  applicalions.  They  were 
At  this  point  our  frustration  level  I  continuous  duly  at  two  wails,  and  met 
was  running  high.  W'e  were  spending  |  all  of  our  requirements  at  a  decent 
more  lime  fixing  our  crippled  foxes  price.  At  our  next  weekly  breakfast  he 
than  we  were  build- 
ing antennas.  At  our 
next  informal  meeting 
we  came  to  the  obvi- 
ous concl  usion- — wc 
needed  a  decent  fox. 
Of  course,  nt>  one 
stepped  1  brward  to  do- 
nate a  new"  handheld. 
No  one  wanted  any- 
thing to  do  with  the 
flea-power  one-tran- 
sistor boards.  A  few 
mobile  rigs  were  of- 
fered, but  they  v^ere 

too  big  to  mess  around  photo  &^  Tiie  TASI  shown  mourned  in  a  surplus  felephone  company 
with.  Wc  ticked  off  connectkm  box.  Tfte  exciter  bmmi  sits  itiop  the  imuery  pack,  with  the 
^e  requirements.  The    ADAPT-  i  I  microcontroUer  momited  in  ihe  front  of  the  h>x. 


brought  in  his  catalog,  and  we  chose 
the  TA-5L  The  TA-51  was  the  compan- 
ion  transmitter  lo  the  R-lOO  receiver 
(see  73,  February  1996)  designed  for 
repeater  or  RF  link  applications.  We 
passed  the  hat  for  contributions,  and 
anxiously  sent  off  the  check  to 
Hamtronics. 

The  unit  was  shipped  directly  to  our 
resident  kit  fanatic,  so  the  rest  of 
the  group  never  saw  the  exciter  in 
unassembled  form.  It  was  proudly  dis- 
played at  the  following  breakfast — as- 
sembled, tuned,  and  tested.  According 
to  the  report,  the  assembly  went  with- 
out  a  hiich.  In  appearance  the  TA-51 
looks  very  similar  to  the  R-lOO:  the 
same  glass-epoxy  PC  board,  the 
high-quality  components,  the  easy- 
to-tune  coils.  The  TA-51  uses  eight 
transistors  in  the  RF  section,  and  a 
single  op  amp  IC  for  audio  process- 
ing. Our  RF  wizard  had  a  service 
monitor  for  tune-up,  but  indicated 
that  standard  equipment  would  make 


^^No  problems  — even  after 

that  ten-foot 

drop../* 

it  just  about  as  easy— a  voltmeter,  a 
dummy  load/wattmeter,  and  a  current 
reading  power  supply.  The  A28  tun- 
ing tool  is  mandatory;  there's  no 
other  way  to  adjust  those  slugs  with 
the  square  holes.  One  other  point 
that  was  appreciated  by  the  builder 
and  the  group  was  the  use  of  a  high- 
quality,  len-turn  piston  cap  for  warp- 
ing the  crystal.  This  made  it  a  cinch 
to  adjust  the  transmitter  frequency 
right  on,  as  opposed  to  the  single- 
turn  caps  we'd  been  used  to  on  the 
handhelds  and  mobile  rigs  {in  addi- 
tion to  being  tricky  to  adjust,  the 
single-turn  caps  were  very  suscep- 
tible to  jarring  and  bumping — one 
drop  of  the  fox,  and  we  were  off  on 
another  channel). 

Once  it  was  built  and  aligned,  we 
took  an  evening  and  installed  the 
TA-51  in  our  fox  **cabinel,"  a  sur- 
plus telephone  company  connection 
box.  The  box  was  waterproof,  easy 
to  mount  or  hide,  and  just  the  right 
size  for  a  small  handheld  or  the  TA-5U 
along  with  the  IDer  and  a  large  NiCd 
battery. 


Amplifiers,  ATV  Down  Converters  &  Hard  to  Find  Parts 


LINEAR  AMPIJFIERS 


HF  Amp9Lfiar9 

PC  tioattJ  arsd  compiete  pa*ts  list  for  HF  anijililiers  described  in 
ihe  Mctorala  Application  fioiss  and  Engtniwrmg 


Z  Meter  AmpiifTers  (144-14B  MHz) 

(Kit  or  Winjd  ^m^J  TcsIl-J) 

35 W  -  Model  335 A,  S79,95/$t09,95 

75W  -  Model  STSA,  $1 1 9. 95v'$  159.95 


AH779U 

(2aw) 

AM779L 

{20W) 

AM  762 

t!4i}W) 

EB63 

(I^OWJ 

AR305 

taoow) 

A^f7S8 

(300 W) 

Aroi3 

t^oowj 

EB27A 

(300W) 

£0104 

[600VV) 

AR347 

(lOOOWf 

440450  MHz  Amplifiers 

{SS8'FM-ATV) 

lOOW  ^  Modei  KEB67,  $159.95 


ATV  Down  Converters 
tKit  or  Wired  and  Tesied) 

Model  ATV-3  (420-4SOJ 

(GaAS-FET) 

£49.95;S69.9& 

Moa&IA7V-4  (902-926^ 
(GaAS  -  FET) 
$5fl.9i5/S7R95 


HARD  TO  FIND  PARTS 


-  RF  Pow^r  Transistors 

*  Broadband  HF  Irqfi^rQrmera 

'  Ctiip  Caps  -  Ktmclj'ATC 

•  M«t4lc|Ad  Micfl  Caps  -  Unetao/SentcOi 

-  ARCO/SPFIAGUE  Trimmer  Capaciiors 
We  can  get  yoki  ^/irtuaily  any  HF  [raTTsistor! 
C^ii  ita  tor  "$fmnge'  hard  !o  find  parrs:' 


WGITAi  FREQUEf^CY  READOUT 
For  oWer  analog  Uanscenfers 

TKi       ^W^r&a  a!iEjTeste(JjSl4a95 


For  detailed  information  and  prices,  call  or  write  for  a  our  free  oataiog! 


ADDITIONAL  ITEMS 


H«t  Sink  Material  "" 

Mtidel  99  Heat  Sink  (6.5"  K  12^  X  l.fi"),  $24  OO 
CHS-8  Copper  Spreader  (fl  "^  6"=  m  3/e"),  S3:4.00 
Low  Paae  FJJtors  t^p  t*?  3WW)  for  harmonbs 
Specffy  10M.  15M.  £0M.  40M.  SOM  or  160M 
HF  SpNtters  and  CambEnara  up  Id  2KW 


Add  $4.50  for  ahippmg  and  har>dljng 


Mov 


.^     _ 


New  IDer,  too 

The  IDer  itself  was  something  of  a 
home-brew  device.  It  was  built  using 
the  ADAFMl,  a  68HC 11 -based 
microcontroller,  and  programmed  to  key 
up  the  transmitter  and  send  Morse  IDs. 
The  transmitter  was  keyed  by  toggling 
one  of  the  68HC 1  \  output  ports,  and  the 
audio  tones  were  created  by  toggling  an 
output  port  at  1000  Hz,  then  keying  this 
on  and  off  to  create  the  dots  and  dashes. 
Our  resident  computer  guru  set  up  the 
ADAPT-11  to  create  a  pseudo-random 
PTT  time,  so  the  hunters  were  never 
quite  sure  when  the  signal  would  pop  up, 
or  how  long  it  would  last.  In  addition  to 
the  timing  challenges,  our  guru  found 
that  you  can  vary  the  power  output  of  the 
TA-51  by  simply  dropping  the  B+  volt- 
age down  to  1 1  volts.  His  next  plan  is  to 
raise  and  lower  the  output  power  of  the 
TA-5 1  intermittently,  in  order  to  further 
confuse  the  hunters.  Once  mounted  in 
the  telephone  company  box,  the  fox  is 
easily  hidden  or,  as  in  one  case,  not  hid- 
den at  all.  Mounted  at  the  ten-foot  level 
on  a  telephone  pole,  the  box  fit  in  so 
well  that  most  hunters  passed  by  or 
circled  the  pole  several  times  before 
identifying  the  fox. 

While  exhaustive  field  tests  are  not 
yet  complete,  the  new  TA-51  fox  has 
participated  in  three  hunts  with  no  prob- 
lems— even  after  the  ten- foot  drop  from 
that  telephone  pole  on  hunt  number  two. 
Perhaps  the  best  measure  of  success  is 
the  fact  that  the  topic  of  our  weekly 
breakfast  discussion  is  now  turning  back 
to  how  to  make  better  antennas  and  RDF 
rigs,  rather  than  how  io  get  a  fox  we  can 
rely  on! 

The  TA-51  VHF  Exciter  kit  is  avail- 
able for  $99.00  from  Hamtrontcs,  Inc., 
65  Moul  Road,  Hilton  NY  14468-9535, 
Phone:  (716)  392-9430. 


PJf J!|  Conrvnunication 
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■'Smart  ^^~ 
Battery 
Charger 

JUN67QST 

BY  WAFtREN  DION  N1 BBH 

FOR  GEL- CELLS  Or  LEAD  ACID  BATTER  FES. 
Features:   Precision  temperature  tracking  vcltage 

reference  &  three  mode  chargmg  sequence. 
Standard  kit  ts  for  12V  @  t/2  or  1  Amp,  user 
selectable-  Can  be  connected  to  the  battery 
inde^nately,  wHI  not  overctiarge,  Weighs  2  pocnd& 
and  measures  4''W  x  SV^^D  x  2Vj 'H.  Finished 
enclosure  included  in  kit 

Complete  Kit  Only $59.95 

Assembled  &  Tested , ,  .  .$79.95 

CA  Residents  add  7.75%  *ates  fax.  S&H:  $5  00 

(insure^)-  Fofeign  orders  add  20%.  For  more  info 

orpfic&  iist;  send  fegai  size  SASB  (550)  to: 

A^A  Engineering 

2521  W.  La  Palma  »K  *  Anahteim,  CA  92801 
(714)  952-2114  .  FAX:  (714)  952-3230 


Today's  No-Tune 
Multib&nd  Antenna    », 

\i>  prunidg.  Mi  No  tuning.  ^~■>  ki^obs  to  vx'itL 

TNT  ii  No-TtiPi  H>n  SO  ^w,  40,  20.  17. 12.  J  a  TKT/:  ii  ^JL^-tun^  on 
40,  20l  10.  W^fli  L>!li*r  batiJs  wf  eur«r,  DX  JftGsun  fi4«  w/  fw^Ui^n^-y. 


\ 
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Number  42  on  yoitr  feedback  card 


Small  Loop  Design  for  HF  QRP 


A  practical  approach. 


Jay  M.Jeffery  WV8R 

3819  Parkdale  Road 

Cleveland  Heights  OH  44121 


It's  nice  to  be  able  lo  make  perfect 
small  loops  using  meial  tubing  and 
moiorized  split  s!att>r  capaciton;,  and 
lu  be  able  to  weld  cverj thing  neatlv  lo- 
eethcr  but  ntii  evervone  wants  or  needs 
such  elaborate  antennas.  In  fact,  for  QRP 
operation,  the  weight  and  complexity  of 
the  veiy  efficieoi  loops  is  often  not  de- 
sirable. A  wire  loop,  on  the  other  hand,  is 
a  light,  simple,  device  that  can  he  built 
quickly  and  easily  and  can  be  repaired 
with  a  few  basic  loots.  It  needs  only  an 
ordinary  variable  capacitor,  and  it's  easy 
lo  lake  in  the  car. 

For  the  QRPer  in  an  apartment,  a 
nianually-timed  wire  loop  hidden  behind 
a  wardrobe  is  more  appropriate  than  a 
heavy  monstrosity  that  must  be  operated 
by  means  of  a  conirot  box  even  though 
the  antenna  is  only  a  few  feet  aw  ay.  Also,  a 
wire  antenna  can  he  put  together  for  just  a 
few  dollars — even  less  if  you  have  a  junk 
box  and  some  leftover  ftirring  strips. 

It  works  both  ways 

To  design  and  build  small  wire  loop 
antennas,  I  had  to  come  up  with  a  quick, 
eusv  wav  to  estimate  the  inductance  of  a 
wire  loop  where  the  length  is  known.  On 

the  other  hand,  if  a  specific  inductance 
value    is    known,    the   required    length 


Fi^ .  I .  Circtfii  diagram . 
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would  be  easy  to  calculate  using  the 
same  formula.  The  range  of  the  Ibrmula 
would  have  to  include  loc^s  with  a  cir- 
cumference of  seven  feet  to  38  feel.  In 
this  range,  "smalF"  loops  are  still  small 
relative  to  the  size  of  a  room  or  an  attic 
space.  Of  course,  38  feet  may  be  hard  to 
accommodate,  but  it  is  still  possible. 

The  simplified  formula  is  a  linear  ap- 
proximation of  a  more  complicated  for- 
mula which  can  be  found  in  The  ARRL 
Antenna  Handbook.  The  more  coinplete 
formula  (slighfly  modified)  is: 

96S 
L  =  ,019S  (7.353  tog.  ^  ^^  -  6386) 

where  S  is  the  perimeter  of  the  loop  in 
feel,  D  is  the  diameter  of  the  wire  used  in 
inches,  and  L  is  inductance  in  |iH.  This 
formula  can  be  used  for  values  outside  the 
range  given  for  the  shortcut  formula. 

The  simplified  formula  is  L=.45S  -  .5, 
w  here  L  is  the  inductajice  in  jiH  and  S  is 
the  perimeter  in  feet.  Solving  for  S  in 
terms  of  L-  wc  get  S=2.22L  +  1.11. 
These  formulas  are  approximate  but 
easy,  and  close  enough  for  practical  use. 
Thev  assume  an  AWG  #12  wire  size  hut 
would  work  for  wire  slighll}  larger  or 
smaller  The  wire  recommended  for  this 
purpose  is  #12  stranded,  insulated  house 
wire,  cheap  and  readily  available. 

More  numbers 

Given  the  size  of  a  loop  and  a  capaci- 
tance value,  the  inductance  can  be  calcu- 
lated for  a  particular  band,  or  for  several 
bands  using  the  extreme  rrequencies, 
L=.45S  -  ,5  and  the  formula: 

^     2icVlC 

where  /  is  the  frequency  in  kHz,  L  is  the 
inductance  in  |iH,  and  C  is  the  capaci- 
tance in  pF.  Some  useful  versions  of  this 
basic  formula  arc  the  following: 


C=  ( 


lO*^ 


litf^L 


)2 


The  formula  thai  solves  for  L  is  appro- 
priate when  you  have  a  good  variable  ca- 
pacitor and  want  lo  determine  what  size 
of  loop  you  need  for  certain  frequencies, 
You  simply  substitute  the  L  value  in  the 
length  formula  (S=2.22L  +  1 . 1 1 ). 

Beside  ihc  formulas,  some  rules  of 
thumb  are  helpful  in  making  small 
loops.  The  size  of  ihe  loop  should  be 
large  enough  to  be  relafively  efficient 
and  large  enough  to  tune  easily.  For  easy 
tuning,  you  don't  want  to  be  tuning  at 
the  extreme  values  of  the  capacitor.  For 
efficiency,  experience  has  laught  me  that 
a  10-20  meter  loop  works  well  if  its 
length  is  no  smaller  than  seven  feet.  A 
20-40  meter  loop  sht)uld  he  no  smaller 
than  11  feet.  A  30-80  meter  ioop  should 
be  no  smaller  than  22  feel.  For  indoor 
use,  a  vertical  loop  is  the  best  choice. 

Impedance  matching 

Small  loops  require  an  impedance 
matching  device.  The  simplest  approach 
is  a  small  input  loop  placed  inside  and 
very  near  the  main  loop  (Fig,  I).  In  prac- 
tice, using  insulated  wire,  the  lower  part 
of  the  input  loop  can  be  taped  to  the  hot* 
torn  of  the  main  loop.  This  allows  for 
fairly  close  coupling  and  for  added  me- 
chanical rigidity.  The  coax  is  attached  to 
the  input  loop  and  is  placed  so  that  it 
comes  away  from  the  plane  of  the  main 
loop  a  I  a  right  angle.  The  input  loop 
should  be  about  one-fifth  the  size  of  the 
main  kn^p  or  smaller,  but  experiment  for 
your  own  best  results. 

Try  a  project 

To  show  the  use  of  the  previous  infor- 
mation, let's  design  a  20  thrtiugh  40  meter 


loop  for  use  in  an  apartment,  a  home,  or 
even  outdoors  (an  outdoor  antenna  would 
require  weatherproofing,  however). 

Assuming  that  you  have  an  eight 
through  100  pF  air  variable  capacitor 
available,  the  required  inductance  can  be 
calculated  using: 


Using  the  lowest  frequency  to  be  used 
(7,000  kHz)  and  somewhat  less  than 
maximum  capacitance  (say,  90  pF),  the 
inductance  turns  out  to  be  around  5  J4 
^iH.  Using  S^2;22L  +  LI ],  the  length  is 
approximately  13.9  feet  or  about  167 
inches.  This  would  be  a  square  approxi- 
mately 41, 7  inches  on  each  side.  A  circu- 
lar loop,  using  D-CIn,  would  have  a 
diameter  of  about  53  inches. 

At  the  higher  end  of  the  frequency 
range,  C=18  pF  (somewhat  more  than 
the  absolute  minimum).  Then,  using  the 
formula  for  /,  specifically. 


/  = 


10*5 


27cVLC 


we  come  up  with  15,700  kHz,  This 
means  that  the  antenna  should  easily 
accommodate  20  through  40  meters. 

Finally,  the  input  loop  length  is  167/5 
inches  or  about  33,4  inches. 

Testing  the  loop 

First,  the  wire  for  the  two  loops  should 
be  cut  to  the  calculated  lengths  and  laid 
out  on  a  wooden  floor  (or  somewhere 
that  won't  involve  a  lot  of  metal  mass). 
Temporarily  mount  the  variable  capaci- 
tor in  a  plastic  box  or  the  like  and  con- 
nect it  to  the  main  loop.  Connect  some 
50  ohm  coax  to  the  input  loop  and  place 
the  loop  very  close  to  the  main  loop. 

Now,  connect  the  plug  of  the  coax  to  a 
receiver  set  first  at  7,000  kHz.  By  ad- 
justing the  loop  capacitor,  you  should  be 
able  to  find  resonance  points.  If  you 
have  resonance,  the  background  noise 
will  maximize  and  signals  should  be 
easily  heard  on  the  band.  Note  that  the 
resonance  points  are  sharply  defined,  so 
tune  slowly.  If  the  loop  doesn't  tune  the 
band,  pruning  or  adding  some  length 
should  fix  it  depending  on  which  band  is 
missing.  Repeat  this  procedure  for  the 
highest  frequency  desired — in  this  case 


the  top  of  the  20  meter  band.  If  the  S  WR 
is  too  high,  try  pruning  the  input  loop. 

If  the  size  of  the  loop  is  satisfactory,  then 
you  can  design  a  framework  to  hold  it.  Al- 
most any  polygon  will  do,  although  a  circle 
or  an  ellipse  can  be  managed  by  using  solid 
house  wire,  #12  or  laigo-,  which  will  hold  a 
curved  shape.  A  single  mast  can  support  the 
loop,  but  a  spreader  will  niake  it  mote  rigid. 

If  you  think  this  particular  loop  is  too 
large,  get  a  larger  capacity  variable  and 
design  another  loop  to  fit  it. 

Another  approach 

Another  way  is  to  begin  with  the  size 
of  the  loop  you  prefer.  Knowing  the  size, 
you  can  compute  the  approximate  induc- 
tance. With  the  inductance  and  the  fre- 
quencies, you  can  determine  the  size  of 
the  variable  capacitor  you  need.  There 
are  variable  capacitors  available  from 
several  places  including  Surplus  Sales  of 
Nebraska,  Mouser,  Ocean  State,  or  An- 
tique Electronic  Supply.  Ocean  State 
Electronics  has  some  excellent  trimmers 
that  can  be  used.  Trimmers  give  you  a 
wide  choice  of  capacitance  ranges  and 
breakdown  voltages,  and  they  are  harder 
to  tune,  even  with  an  alignment  tool — 
but  they  are  relatively  cheap. 

Capacitors  obtained  from  an  old  tuner 
work  well  as  long  as  the  power  levels 
don't  exceed  10  or  15  watts.  Capacitors 
with  higher  breakdown  voltages  are 
required  for  QRO. 

Don  >  make  the  loop  too  small! 

I  recoiimiend  (from  experience)  that 
loops  should  be  8%  of  the  wavelength  of 
the  lowest  frequency  you  intend  to  use 
or  more.  About  an  eighth  of  a  wave- 
length is  better,  but  the  antenna  gets 
rather  large,  especially  for  80  or  160 
meters. 

Finally,  here  is  a  warning:  Don't  forget 
that  an  antenna  should  not  be  touched 
while  it  is  in  operation.  Even  at  low  power 
levels,  not  to  mention  high  ones,  there  is 
danger  Please  take  safety  precautions.  A 
loop  sitting  on  the  floor  in  your  house  is 
very  accessible  to  pets  and  people. 

On  your  own 

You  have  enough  information  now  to 
design,  test  and  buUd  your  own  small  loop 
antennas — the  best  way  to  learn  about 
them.  This  way  you  can  get  exactly  the 
kind  of  small  antenna  you  want. 
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Number  44  on  yoar  F^dbsck  card 


Power  Monitor/Distribution  Panel 


Build  this  early  warning  system. 


J.  Frank  Brumbaugh  KB4ZGC/W4LJD 

Box  30  -  c/o  Defend  ini 
Salinas  PR  00751 


Very  few  station  power  supplies 
or  transceivers  are  equipped 
with  meters  to  muiiiior  voltage 
and  current,  yet  knowing  the  level  of 
both  is  important  and  often  provides  the 
first  warning  ihal  something  is  wrongn 
Of  course,  omiuing  liicsc  meters  reduces 
the  cost  and  si/_e  of  power  supplies, 
many  of  which  will  be  lucked  out  of 
sight  under  die  operating  desk  or  on  a 
high  shelf  and  seldom  glanced  at  after 
beini!  turned  on.  Also,  as  we  all  know, 
the  front  panel  of  the  usual  commer- 
cial transceiver  teems  with  so  many 
knobs^  switches,  and  push-buttons  that 
there's  no  room  for  ihese  useful  volt- 
age and  current  meters.  Omitting  them 
also  reduces  manuracturing  costs. 

Every  ham  should  know  wheilier  the 
regulated  voliage  from  the  power  supply 
is  steady  and  at  the  correct  level.  An  un- 
usual variation  is  a  warning  and  should 
be  investigated  ini mediately. 

Murphy's  Law  being  what  it  is.  cm:- 
casionaily  the  power  supply  reguiaior 
can  quit,  allowing  the  output  volt;ige 
to  soar  to  dangerous  levels.  Although 
some  commercial  power  supplies  eon- 
tain  protective  circuits  to  prevent  this, 
some  do  not.  Also,  many  home-brewed 
regulated  power  supplies  may  not  be 
protected  from  the  results  of  regulator 
failure  at  all.  Therefore,  to  protect 
ytiyr  transceiver  as  well  as  your  bank 
account  from  major  damage,  this  panel 
includes  a  means  of  monitoring  the  DC 
voltage  and  automatically  disconnect- 
ing it  from  the  transceiver  should  the 
voltage  exceed  a  sale  preset  level  A 
fuse  alone  would  not  open  the  circuit 
rapidly  enough  to  prevent  damage^  al- 
though a  fuse  should  be  included  in  the 
positive  DC  lead. 
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Because  many  ham  and/or  saicllite 
stations  have  more  than  one  transceiver 
as  well  as  many  other  pieces  of  et]uip- 
ment.  separate  parallel  branches  should 
be  available  to  distribute  DC  voltage  to 
all  present  and  planned  equipment  to  be 
powdered  from  the  main  station  power 
supply.  Additional  "goodies*'  can  easily 
be  incorporated,  such  as  regulated  low 
voltages  to  power  accessory  equipment. 

The  panel  described  here  provides  all 
the  amenities  described  above,  Ii  can  of- 
ten be  constructed  entirely  from  a  well 
stocked  junk  box,  but  for  those  few  w  ho 
lack  a  well  fllled  one,  I' It  tell  you  where 
to  purchase  the  most  expensive  compo- 
nenis,  the  meters,  for  little  more  than 
pocket  change.  Except  for  the  panel 
itself,  which  can  be  a  flat  panel,  an  alu- 
minum chassis,  or  a  home-brewed  en- 
closure, the  total  parLs  cost  should  not 
exceed  ten  dollars.  This  is  very  inexpen- 
sive insurance  for  expensive  ei^uipment 
which  also  provides  maximum  flex- 
ibility in  monitoring  and  routing  DC 
operating  voltage  to  your  equipment. 

The  circuit 

Fig-  1  illustrates  the  schematic  dia- 
gram of  this  panel.  Aside  from  its  pri- 
mary functions  of  monitoring,  distributing, 
and  automatically  disconnecting  power 
from  the  load(s).  should  the  voltage 
soar  out  of  bounds,  it  includes  optional 
but  very  handy  outputs  at  the  three 
most  useful  regulated  voltages  often 
needed  for  accessories  but  not  dir- 
ectly available  from  the  station  power 
supply. 

Regulated  DC  voltage  from  the  station 
power  supply  ts  applied  to  the  positive 
and  negative  input  terminals  of  Jl.  A 
barrier  strip  is  shown,  but  separate  DC 


input  and  output  connectors  can  be 
used  to  replace  the  barrier  strip  and 
eliminate  the  exposed  voltage  termi- 
nals. This  input  voltage  is  bypassed 
where  it  enters  the  panel  by  capacitors 
CK  C2,  and  C3,  which  eliminate  inci- 
dental noise  or  spikes  generated  exter- 
nally or  internally.  Positive  voltage 
from  J 1  ijasses  through  fuse  Fl  and  the 
normally-closed  contacts  of  relay  KL 
then  through  current  shunt  R2  which  is 
in  parallel  with  ammeter  Ml,  to  the 
power  output  terminals  on  JL  Nega- 
tive (ground)  terminals  on  Jl  and  all 
grounds  in  the  panel  are  connected  to 
the  station  ground.  Output  terminals 
for  three  distribution  lines  are  shown. 
You  may  install  however  many  you 
wish.  Meter  Ml  will  display  the  total 
current  drawn  by  loads  connected  to 
the  output  terminals  when  they  are 
turned  on.  Positive  voltijge  at  the  out- 
put of  the  shuni  R2  is  also  applied  to 
the  suppressed-zero,  cxpanded-scale 
voltmeter  M2.  This  meter  indicates 
a  narrow  range  of  voltages  around 
the  nominal  power  supply  voltage  as 
chosen  by  the  builder  This  will  be 
explained  later. 

The  Input  DC  voltage  is  also  tapped 
off  between  fuse  Fl  and  the  moving 
contact  ol'  relay  K!  iind  applied  to  the 
automatic  voltage  monitoring  circuit 
consisting  of  Rl,  D3,  Ql,  and  K2, 
When  Rl  has  been  properly  adjusted 
and  the  DC  voltage  exceeds  the  level 
chosen  by  the  builder,  D2  avalanches 
and  applies  a  positive  voltage  to  the 
base  of  Ql,  driving  it  into  saturation. 
The  coil  of  K2  is  the  collector  load  for 
QL  whose  collector  current  energizes 
K2  and  closes  its  normally  open  con- 
tacts. This  applies  operating  voltage  to 


relay  Kl.  Kl  then  switches  and  opens 
its  normally-closed  contacts,  removing 
the  DC  input  vofiage  from  all  output 
lerminals  as  well  as  the  [ninel  monitor- 
ing circuits,  and  boih  meter  needles 
will  fall  to  the  left  end  of  the  scale. 
The  input  voltage,  now  somewhat  ex- 
cessive, mainiains  both  relays  in  their 
operated  positions,  without  damaging 
the  monitoring  and  control  circuit,  un- 
til the  power  supply  is  nirned  off.  Be- 
cause the  normal  elapsed  lime  beiwcen 
a  power  supply  malfunction  and  its  be- 
ing turned  off  by  the  operator  will 
probably  be  only  a  few  seconds  at 
mosi,  the  moniioring  circuit  will  not 
be  adversely  affected. 

Three  optional  three-ierminal  regu- 
lators, Ui,  U2,  and  U3,  derive  their  in- 
put voltages  from  ihe  input  side  of 
shunt  R2  and  ammeter  M  1,  so  the  cur- 
rent drawn  from  these  regulators  will 
not  he  monitored  on  Ml.  Voltages  of 
5,  6,  and  9  are  suggested  as  being 
the  most  useful  if  this  option  is  in* 
eluded.  Each  low  regulated  voltage 
should  be  available  at  two  or  three 
parallel -connected  output  connectors, 
such  as  coaxial  power  jacks,  to  pro- 
vide flexibility  in  powering  small 
accessories. 

Although  not  indicated  in  Fig,  1.  a 
low-cosl  AC  line  voltage  monitor 
which  indicates  AC  line  voltage  from 
90  to  130  VAC  is  recommended  if  you 
have  space  (see  ^'Linc  Voltage  Moni- 
tor;^ 7.i  January  1996,  page  86),  Un- 
fortunately, the  schematic  diagram  was 
inadvertently  omitted  and  is  repro- 
duced in  Fig.  2.  This  will  add  about 
three  or  four  dollars  to  the  overall  cost 
of  the  panel,  and  will  provide  a  warn- 
ing if  the  line  voltage  falls  loo  low  or 
rises  too  far. 

Even  if  you  have  a  large  budget  and 
have  your  heart  set  on  nice,  neat,  high 
tech  digital  meters  to  use  for  Ml  and 
M2,  1  very  strongly  recommend  using 
analog  meters  instead,  A  digital  meter, 
while  extremely  accurate,  must  be  in- 
spected closely  to  see  just  what  its  in- 
dication is.  An  analog  meter  merely 
needs  a  quick  glance  at  ihe  position  of 
the  needle  to  assure  you  that  all  is 
welL 

Because  new  analog  d" Arson val 
meters  arc  extremely  expensive,  I  sug- 
gest you  order  a  **grab  bag"  of  five 
very  high  quality  surplus  meters  from: 
Fair  Radio  Sales,  Inc.,  PO  Box  1105, 


Lima  OH  45802,  Phones:  (419)  223* 
2196  and  (419)  227-6573.  24-hour 
FAX:  (419)  2274313.  Ask  for  Catalog 
No.  \VS97. 

The  meters  you  will  receive  will  be 
of  their  choice,  not  yours,  but  all  will 
be  high  quality,  name  brand  meters, 
with  basic  movements  ranging  frotti 
100  |iA  or  less  to  1  mA;  at  a  couple 
dollars  each  loj  [op  quality  meters, 
you  can  hardly  go  far  wrong. 

Fuse  Fl  should  be  commensurate 
with  the  maximum  current  your  power 
supply  is  rated  to  deliver  Most  100 
Wait  transceivers  draw  about  20  Am- 
peres on  peaks,  so  a  standard  20A  fuse 
is  sufficient.  However,  if  you  use 
modes  requiring  constant  full  power 
output,  a  slow -blow  fuse  or  a  standard 
fuse  rated  a  bit  higher  might  be  the 
best  choice. 

Relay  Kl  can  be  single  or  double 
throw  as  long  as  there  are  closed 
contacts  when  ihe  relay  is  not  ener- 
gized. The  contacts  must  be  rated  to 
switch  the  maximum  current  expected 


to  be  drawn  by  the  load.  A  DPDT 
relay  with  10  Amp  contacts  can  have 
the  coniacis  connected  in  parallel  to 
form  a  20  Amp  relay.  Its  coil  is  rated 
for  12  VDC. 

Relay  K2  has  very  little  work  to  do 
and  its  contacts  handle  unlv  the  coil 
current  of  Kl.  A  small  DIP  relay  is 
ideal,  and  half-Amp  contacts  are 
sturdier  than  needed. 

Construction 

Just  how  this  panel  is  constructed 
depends  entirely  upon  the  size  of  the 
panel  or  enclosure  and  on  the  size  of 
the  meters.  The  only  cautions  which 
should  be  observed  are  when  connect- 
ing CI,  C2,  and  C3  directly  across  the 
point  where  the  DC  voltage  input  is 
applied  to  the  panel,  and  when  routing 
the  heavy  wire  lead  between  R2  and 
the  Kl  contacts  and  from  R2  to  the 
output  terminals  on  JL  These  two 
leads  must  connect  to  the  ends  of  the 
shunt  R2. 


13.8  V     -^ 
fFom  Power 
Supply     -^ 


Jl 


I 


Oui  1         Oui  2         Oui  3 

rA^k  r^/^  nAr\ 
-    +    -    +    -    + 


To 
Station 
Ground 


O  o  o  o  o  o 


i 


R] 


Fig.  /,  Schematic  tliagnim  of  the  power  monitorldisuihution  piimd.  Relays  shown  not  energized. 

73  Amateur  Radio  Today  •  April  1 997    45 


1N4007 


1M47ES4A 


120  V 
AG 


w 


^tf- 


1 50  V 


^ 


50K 


O 


500  pA 


Pig.  2,  AC  line  voltage  monitor  (optional). 

Because  there's  little  chance  that  the 
scales  on  the  two  meters  you  use  will  be 
exactly  what  you  need,  they  cannot  be 
mouTited  until  the  scales  have  been 
modified  lo  fit  your  requirements  and  any 
internal  rectifiers,  shuois  or  multiplier  re- 
sistors have  been  removed.  To  accomplish 
this  you  will  need  far  more  information 
than  can  be  included  here,  but  do  not  de- 
spair! (See  "Use  Those  Surplus  Meters," 
73.  Januaiy  1992,  page  42.)  If  you  do  nut 
have  a  copy  or  cannot  locale  one  locally, 
back  issues  and  photocopies  of  articles  can 
be  purchased  from  the  publisher.  That  ar- 
ticle has  all  the  information  you'll  need  to 
modify  many  difll^ent  styles  of  meters. 

When  you  have  made  the  shunt  R2  for 
Ml  and  changed  the  meter  scale,  both 
can  be  remounted  and  wired  into  the  cir- 
cuit. When  M2  and  its  associated  zener 
diode  D4  and  voltage  adjust  trimpot 
R3  have  been  determined  and  the 
meter  scale  modified  to  meet  your  re- 
quirements, these  components  can  be 
mounted  and  wired  into  the  circuit. 

Before  moving  into  the  next  section, 
check  all  your  wiring  and  all  soldered  con- 
nections. Adjust  Rl  and  R3  to  place  their 
wipers  at  the  ground  end  of  rotation. 

Adjustment 

Temporarily  apply  the  DC  output  of 
your  power  supply  to  the  input  terminals 
of  Jl,  maintaining  correct  polarity.  Place 
the  panel  in  the  same  relative  position  it 
will  occupy  when  permanently  installed, 
measure  the  DC  voltage  between  the 
positive  terminal  of  M2  and  ground  with 
a  DMM  (preferably)  or  accurate  analog 
multimeter,  and  note  the  exact  voltage. 
Adjust  R3  so  the  voltage  indicated  on 
M2  is  the  same  as  that  just  measured, 
Remove  the  voltage  from  Jl . 

Determine  the  maximum  DC  voltage 
your  transceiver  or  other  load  can  with- 
stand and  still  operate  correctly.  This 
will  be  found  in  the  list  of  specifications 
in  the  operating  manual. 

Apply  a  source  of  variable,  filtered 
DC  voltage  capable  of  being  varied  from 
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below  to  slightly 
above  the  maxi- 
mum safe  leveL 
and  set  that  voltage 
from  the  variable 
source  with  your 
DMM  or  multi- 
meter. Slowly  ad- 
just Rl  and  listen 
for  the  click  when  Kl  energizes.  Back  off 
Rl  until  Kl  clicks  again  as  it  opens,  then 
readjust  Rl  until  Kl  just  energizes.  Do  this 
careltiUy  and  do  not  overshoot. 

Now,  slowly  vary  the  input  voltage  a  bit 
lower,  adjusting  very  slowly  so  you  can 
hear  K 1  click  as  it  operates.  Measure  the 
input  voltage  again  widi  your  meter.  It 
should  be  extremely  close  to  the  trip  voltage 
set  by  RL  Very  minor  adjustments,  made  ex- 
tremely slowly,  of  Rl  may  be  required  until 
you  ate  sure  the  DC  voltage  will  be  inter- 
mpted  should  it  exceed  the  tripping  level  you 
have  established.  This  completes  alt  adjust- 
ments. Operation  will  now  be  automatic. 

Operation 


Install  the  panel  permanendy  where  it 
can  easily  be  seen  from  your  operating  po- 
sition. Connect  the  DC  input  and  output 
cables  from  the  station  power  supply  and 
other  equipment  to  the  panel  connectors. 
When  all  cables  have  been  connected  and 
you  are  certain  no  errors  have  been  made, 
turn  the  power  supply  on.  The  output 
voltage  will  be  displayed  on  meter  M2. 

Then  tuni  a  transceiver  on.  The  current 
drawn  in  the  "Receive"  mode  will  move 
the  needle  of  Ml  slightly  up  the  scale.  This 
wiU  probably  not  indicate  the  exact  value 
printed  in  the  specifications.  The  latter  is 
not  exact  and  transceivers  vary  among 
themselves.  Also,  analog  meters  usually 
have  a  rated  accuracy  of  ±2%  of  full  scale. 

Connect  a  dummy  load  to  the  trans- 
ceiver, and  plug  in  a  key.  The  current  indi- 
cated by  Ml  will  be  close  to  that  cited  in 
the  specifications  with  the  key  closed.  If 
you  do  not  have  a  straight  key,  either  a 
paddle  or  mike  will  serve  to  kick  the 
needle  on  Ml  around  to  let  you  see  that  all 
is  working  properiy. 

Now,  turn  everyQiing  off,  get  a  cold 
'*807''  from  the  refrigerator,  lean  back  in 
your  chair  and  admire  your  handiwork. 
You  can  be  secure  in  the  knowledge  that  a 
glance  at  die  meters  will  be  reassuring,  and 
that  your  expensive  rig(s)  w  ill  be  protected 
automatically  should  Murphy  interfere 
with  your  power  supply  regulator 


Parts  List 

C1 

0.001  [.iF  ceramic 
disc 

C2,  C4, 
C5,  C6, 
C7,  C8 

0.1  fiP  ceramic  disc 

C3 

22  |.iF  25VDC 
electro  ytic 

D1,  D2 

1N4148 

D3 

5.6V  400  mW  zener 
diode 

D4 

10V  or  11V  400  mW 
zener  diode 

F1 

Fuse 

Jl 

Barrier  strip  or 
builder's  clioice 

J2,  J3,  J4 

RCA  jacl<  or  builder's 
clioice 

K1 

SPDTorDPDT12V 
relay,  NC  contacts 

K2 

SPST  relay,  NO 
contacts,  12V  coil, 
DIP  or  similar  sma  1 
relay 

M1 

Ammeter 

M2 

Voltmeter 

Q1 

2N3904  or  similar 
NPN  small  signal 
transistor 

R1 

10kQ  trimpot 

R2 

Shunt 

R3 

Trimpot  voltage 
adjust 

U1 

7805  regulator 

U2 

7806  regulator 

U3 

7809  regulator 

One  thing  you  should  remember — if 
you  notice  the  needle  on  M2  wiggling  up 
and  down  on  voice  peaks  or  while  key- 
ing—no regulator  is  perfect,  and  be- 
cause M2  is  an  expanded  scale  meter 
these  excursions  are  much  smaller  than 
they  appear  at  first  glance. 


NeUER  SflV  DIE 

Continued  froTn  page  39 

good  at  things,  but  not  great.  Too  lazy,  1 
guess, 

^Advantageous  skills 

archery 

art:  composition 

art:  drawing 

art:  familiarity  with  famous  paintings 

backgammon 

baseball 

bicycling 

birdwatching 

bookkeeping 

bowling 

boxing 

car  repair 

cards:  bridge 

cards:  cribbage 

cards:  poker 

cat's  cradle 

cement  making 

conversation 

cooking 

dancing:  ballroom 

dancing:  country 

darkroom 

desktop  publishing 

diving 

dog  training 

dowsing 

dressing  for  success 

etiquette 

fencing 

first  aid 

fishing 

flying 

games:  charades 

games:  chess 

games:  go 

games:  scavenger  hunt 

gardening 

getting  work 

glassblowing 

golf 

hang  gliding 
horseback  riding 
hunting 
ice  skating 
insect  identification 
Internet 
interviewing 
juggling 
kite  flying 
knife  throwing 
knitting 
knot  tying 
kung  fu 

languages:  French 
languages:  German 
languages:  Spanish 
leaf  identification 
magic  tricks 
map  reading 
meditation 
metal  working 
model  airplanes 
Morse  code 

ConUnued  on  page  59 


'DIP  switch  programmable 
-  CTCSS  encoder 
•AII32EIAtQne&from 

67.0 -203.5hz  included 
•  ftilay  l)e  ordered  witii 

custom  tones 

SS'32PA  Encoder 
.9"xl.3'x.4" 

GS-32PA  DIP  mm  Ptogrammable  CTCSS  Eneoiler 


S28.95 


►Fuily  enclosed  CTCSS 
encoder 
'Aii  32  ElA  tones  from 

e7.D^2(]3.sfizincfudfld 
'  Perfect  for  mobile  / 
base  appiifrat^ons 

Te-32 
5,25'*x3.a";(l7' 

T£<32  Mult! -lane  CTCSS  Encoder  $49.95 


TP-3200  Shared  Repeater  Tone  Pan&f 


^51  CTCSS  Tones 

'  106  DCS  Codes 

'  Sup  parts  157  Rep-sater  Sjbscrihars 

'On-Lfne  Computer  Heip 

■  Repeater  CW  ID 

'  Air  Time  Loading  &  Anaiysis  Grapli& 

■  Signaliing  Formats:  CTCSS 
DCS  &  DTMF 


T^32aDD  Table  T^p  Version 
TF^3?0QBM-A  Single  Rack  Mount  version 
*TP-32aQRn/l<B  Triple  Rack  I^o jnt  version 

'Holds  yp  to  tliree  TP-3;200s 


Call  or  write  to 
receive  our  full 
Product  Catalog 


$ZG9.95  eaE^h 
$279.95  each 
$^79.95  each 


Eight  prog  ram  mabfe, 
sfii&mble  rnessages 
Fyiiyfi&fdprograminabie 
via  incEuded  keypad 
ivieetsaliFCC 
jdantifjcation  requirements 


NEW 
LOWER 

PRECE 

ID-3  Automatic  Morse  Code  IdentEfier    .  -  ^  nt 

1.85'  X  1.12' X. 35*  5' Vy 

ID'S  Auto  malic  Morse  Slatii^n  Identifier    %^^ 

COMMUNICATIONS  SPECIALISTS,  INC- 

426  WEST  TAFT  AVENUE  -  ORANGt-.    CA  92865-4296 
(/■!4}99B'.WP1   ■  h'AX ',714^974-3420 
Entire  U.S,A.  {800)  SS4-0S4?  *  FAX  (800}  850-0547 


CIRCLE  10  ON  READER  SERVICE  CAfiD 


111     1  II  i.iiu.*b* 


CALL  TOLL  FREE 

(800)  292-77t1  orders  only 

Se  Habfa  Espanol 


C&S  SALES 

EXCELLENCE  IN  SERVICE 


CALL  FOR  A 
FREE  60  PAGE 

CATALOG! 

32m 


AFFORDABLE,  HIGH  QUALITY  ELENCO  OSCILLOSCOPES 

2  YEAR  WARRANTY 


Ml^^^r^V^ 


STANDARD  SERJES 

S-1325  25MHz  $325 

40IV1HZ    S4S9 


S-1340 
Features: 

*  W  Sync 

'  1  mV  SensStlvlly 

■  X  '  V  OpBrasion 


'  High  Lymirance  &"  CRT 

♦  Complete  Schemartle 

•  Plus  muchi.  much  marefJ 


\2  FHEE  protoes  in&luded  wUh  each  scopelt 


DELUXE  SERIES 

S-1330    25r^Hz    $419 
S-1345  40MHz  $549 

S-1360  eOMHz  S749 

Fgature^: 

•  Delayed  SwMp 
■  AuEonnatic  Beam  Findsr 
>  Z  Aiiis  Aladulation 

•  BulH-ln  Comporien!  tesl 
'  Hus  air  of  rtie  ieatures  of  ihe  "attordlable"  series!! 


*  Dual  lifTW  base 

*  lllurninBt'Sd  Internal 
gradscule- 


MX-9300 

Four  FunctidrTs  in  One  Irvstrument 

•  One  instrumont  with  taur  test  and  rrea- 

suring  systems: 

-  I.^GHz  Frequency  CourHer 
■  2MHz  Swaap  Function  Gsneratar 
»  Digital  Murtimetsr 
»  Digital  Trfpfa  Power  Supply^ 
-  0-30V  #  3A,  15V  @  TA,  SV  @  2A 


Sweep  Function  Generators 


B&K  20MHz  Function  Generator 


$ 


425 


Model  4040 


y.jiimkKw*^^  ■. wpv. 


<PiMMt: 

mm  ^  *«•- 


■  AtJ\&etA  M»dtda4lDn 

■  Linabr  £  Lag  gwaap 

'  OourAes  Ha^gs  SHz  to 

■  iAatiu  \f\  USA 


Fluke  Multimeters 

70  Series 

Model  7011 569.&B 

Model  7311 $95.{}0 

Model  7511 y,2Q.<iO 

Model  rril ...„$154.t5 

Mod^l  79H ;_,  $175,00 

SO  Series 

Model  fl3 $229.00 

Model  S5 ^sa.Wi 

Model  87  ... $269.00 


M-1700 

Digital  Mullirtieter 

if  TMFiftiQru  ingludin^  fnaq  Ip 

SOMUz,  cap  to  20|iF   Mi&e1&  UL- 

1^44  tsuffiaty  iip£^£. 


'39. 


95 


GF-8026  w/  Frequency 


Linear  and  Lag  SM^Bp 
,OfiHita£«Hz 
Count ec  rlanjge 

4-  Digit  Display 


$ 


225 


miodei  IUI-G100 

Pti'aiturifeB  Caltiputer  Interface 
and  Free  Software 

I  Fr*qto2MHz 

'  C^to  4tif 

'  Lsrga  9  3v'1  LCD 

Dbp(«.v 
'  Thf  aa  Hald  Sy&tam 
'  Audible  Contlnylty 
'  CkidI  TUil 

Auto  Powsr  Of? 

TTUE  RMS  AC 


Model  XP-581 

4  Fully  Heguiated  Power  Supplies  i:ji  Onc^  Unit 

4  OC  TOltagg^:   3  tixBd  -  +5V  ^  3A,  +iav  "JS  1A,  -^2V  @ 
jA  *  I  V«k*le  -  £.5  -  MV  <3  ZA 

Ideal  fat  (atioralo- 
ries,  5«rtfir.*  shops 
and  h(A>bfiEis. 


85 


B&K  lUlodeF  1688 

Hi^h  Current  (25  DC  amp) 
Power  Supp^ 


'  25  ampa  ^  1 35V 
'  TtHrnniy  Prgliclrgn 


s 


249. 


9S 


1.3CiHz  Universal  Ctiunt^r 

IModel  F-1300 


♦  Period 
'  Ffwfuidoy 
S  a  either 
lunctiona 


XK-S50  Digital  /  Analog  Trainer 


$ 


125 


Optiarm^M-nOCFlp 
mfraiaure  t«np, 


^39- 


H 


Kit  Corner   over  100  kits  available 


Eienoo's  advanced   designeiif   Digitat  /  An<aiog   Trainier  js   special^ly 
designed  for  school  projects,  ti  is  buii'L  on  a  sjngle  PC  board  fot  maxl- 
rngm  reili^biliiy.   It  inoludes  S  bLi|lt-m  power  supplies,  a  funetiori  g^n^- 
ator  witli  continuously  si;nE,  triangular  and  squam  wave  forms. 
1^60  ti6  point  broadboard  area. 

XK-SSO 
Assembled  and  Tested 


Modei  AR-2N6K 

2  metes"  /  6  nrneter 
i^5'-^|  Amatewr  Radio  Kit 

«34.«5 


¥7^- 


*¥» 


Cl-0- 


M-1005K 

Digital  Multimeter  Kit 

MS."" 

6  lirndi-Dns  snd  TranslsrtDr  lesl 


Model  AM/FM~108K 

AM/FM  Transistor  Hadto  Kit 


29. 


95 


TR-18K  Cassette  Recorder  Kit 

wlh  Iralnlng  caursa 


$ 


15. 


95 


$ 


$ 


169. 

XK-5S0K  -  Kit 


95 


95 


TqdIs  and  meter  siiown  opiiaiul 

Hade  in  USA 


WE  WILL  NOT  BE  UNDERSOLD     C&S  SALES,  INC. 


UPS  SHIPPING:   4e  STATES  5% 
OTi-IERS  CALL  FOR  DETAILS 
IL  Residents  adtt  B%  Sales  Tax 


150  W.  CAHPENTEfl  AVENUE 

WHEELING,  IL   60090 

FAX:  (847)  S41'00&5  (847)  541  0710 

httpj  i' .' www.eles  n  co .  co  m.'c  s  sa  les ' 


15  DAY  MONEY  BACK 

GUARANTEE 

FULL  FACTORY  WARRANTY 

PP«EB  BUS  JEST  ^^3  CHUMt  MirWdlT  4H<]tf£e 


CIRCLE  1B4  ON  READER  SERVICE  CARD 
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fi^umber  48  on  your  FB&^back  card 


The  Insta-Flex  2  Meter 

Yagi  Beam 


Right  at  home  in  awhvard places 


Darwin  Ogden  KB7W0S 

790  West  800  South 

Richfield  UT  84701 


If  you  have  ever  transponed  a  yagi 
beam,  or  carried  it  through  woods  or 
ytidcrhrush,  you  know  how  ihc  ele- 
ments are  always  catching  or  getting 
damaged  on  something — so  you  will 
love  the  Insta-Flex  Yagi  Beam,  It's  inex- 
pensive, easy  lo  construct,  and  the  ele- 
ments can  bend  all  over  the  place  and 
still  return  to  their  proper  positions. 

The  thing  that  makes  the  flexible  el- 
ements and  flexible  gamma  match  pos- 
sible  is  an  everyday  metal  carpenEer*s 
tape  measure,  I  had  thought  about  us- 
ing the  tape  measure  for  some  time. 
The  problem  was  designing  a  flexible 
gamma  match.  Thanks  lo  suggestions 


from  Dean  Harmer  WB7PRB  and 
Berry  Bradley  WB7REL,  the  combina- 
tion of  flexible  elements  and  gamma 
match,  coax  capacitor,  and  PVC  boom 
came  together, 

*^Th€  elements  can  bend  all 
over  the  place  and  still  return 

to  their  proper  positions.'^ 

^^^^^^^^^^^^^^^^^^■^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^■^^^^^^ 

I  keep  my  beam  in  a  fishing  rod  car- 
rying tube  behind  the  seat  in  my 
pickup.  A  cardboard  mailing  tube  or 
PVC  pipe  would  work  just  as  welL 


Ground  lug  to 
Driven  Element 


3/4"  PVC  Te^ 


Driven 
Element 


End   V'iewr 


Side  View 


^^^^(^[rng    hales 

• 

» 

Inmm 

rt 
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Open  End 

C  a  D  '■ 
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Fig*  /,  Tuning  fhe  Insia-Flex  Yagh  method  A* 
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Setup  is  instantaneous:  Just  pull  it 
out  of  the  lube  and  Lhe  elements  will 
spring  into  position.  Connect  the  coax 
to  the  antenna  and  )our  radio  and 
you're  on  the  air. 

Canstrtiction 

As  shown  in  Fig.  1,  I  drilled  a  hole 
in  the  90^  side  of  the  "T'  for  the  coax 

connector,  I  used  a  BNC  chassis  mount 
on  the  first,  and  an  SO-239  connector 
for  Lhe  second  Insta-Flex  I  buih.  The 
BNC  is  easier  to  install,  hut  requires 
an  adapter  (Radio  Shack  r^*  278420)  to 
connect  it  to  coax  using  a  PL-259-type 
connector. 

Place  one  mark  on  the  'T"  where  the 
driven  element  is  to  be  located  and  one 
where  the  garruna  rod  is  to  be  (see  Fig* 
3),  Drill  a  small  hole  at  the  mark,  all 
the  way  through  the  "T"  where  the 
driven  element  and  the  gamma  rod  will 
go;  this  will  make  an  aligning  hole. 
The  gamma  rod  can  be  mounted  either 
way — up  or  down. 

The  curved  slot  for  the  elements 
and  gamma  rod  can  be  made  any 
way  you  want  (Fig.  3).  The  easiest 
way  I  have  found  is  to  trace  the 
curve  of  the  tape  measure  on  the 
PVC,  and  then  use  a  scroll  saw  to 
cut  lhe  curve. 

Another  method  is  to  meli  it  through 
using  a  piece  of  the  tape  measure  and  a 
propane  torch.  The  curved  slot  is  very 
impt^riant  for  the  rigidity  of  the  ele- 
ments. If  you  make  a  straight  slot  for 


the  elements,  they  will  lose  their  abil- 
ity to  spring  back  into  posiiion,  be- 
cause the  natural  curve  will  be  taken 
out  of  the  tape  measure.  Place  the 
piece  of  tape  measure  to  be  used  to 
melt  the  slot  directly  over  the  small 
aligning  hole.  Make  sure  it  is  perpen- 
dicular to  the  "T"  as  shown  in  Fig.  3. 
Heat  the  piece  of  tape  measure  about 
one  inch  above  the  PVC,  and  when  it 
is  hot  enough,  it  will  melt  the  PVC, 
Light  pressure  will  help  force  it 
through,  Don* t  press  too  hard;  the  tape 
measure  will  bend  very  easily  as  the 
temperature  increases.  You  will  prob- 
ably have  to  turn  the  "T"  over  and 
do  the  same  thing  on  the  other  side. 
Make  sure  of  the  direction  of  the 
curve,  as  the  element  will  have  to  go 
through  both  top  and  bottom  curved 
slots.  After  the  PVC  cools,  fit  the 
element. 

Make  the  curved  slots  for  the  reflec- 
tor and  director(s)  the  same  way.  At- 
tach the  SO-239  or  BNC  with  a  wire 
connected  to  the  ground  lug,  long 
enough  to  reach  the  center  of  the 
driven  element.  Now  install  the  driven 
element  and  the  gamma  rod,  and  se- 
cure them  with  hot  glue  or  epoxy.  Solder 
the  wire  from  the  ground  lug  to  the 
center  of  the  driven  element  (Fig.  1  or  2). 


Photo  Alf  Photo  A2,  Ciose-ups  of  gamma 
section. 


Fig.  2,  Tuning  the  Insta-Flex  Yagi,  method  B, 


MORE  GAIN  LESS  BOOM 


Hig^  performance  TrI-band,  Duat-band  &  Mono-band  Beams 

feiaturjng  WA7RAt'«  critically  coupjed,  biiieritxlic'''*'^  '^'^  dual  drive  system 

From  space  saving  2  e^ments  to  long  boonn  pileHjp  busters,  the  Raibeam 
offers  more  gain  per  boomlength  1han  any  yagi  or  quad.  .  GUARANTEEDf 

"  Get  ttve  E>X  edge  with  higher  gain  -  lower  radlatioft  angt&s  -  high  F/B  ratio  - 
lower  noie^  *  Higfi<eat  quality  aJurmnuin  &  stainless  steel  hardware  •  2  KwPEP 


ANTENNAS  INTERNATIONAL 

563a  Wfist  Alice  Ave, 
Glendale,  AZ  85302 


^^i^i^d^Md 


http;//members.aoicom/raibeam 
E-mail:  RAIbeam@aol.com 

Sales:  1800  530-1913 
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tfPCRIPH^C 

REPLACEMENT  BATTERIES 


illltVK 

.14  Ml  If! 


m 


rCOMNiMH 

BP^TSM      13,2v    2200nia 
:BP~SM       9.6y     2200ma 

KElNfWOoi>  NiMH 
PB-7SM      7.2v      2200nia 
PB-8SM      i2v       I300ma 
PB^17M      12v       1300ma 
PB-33M      6v        t900nia 


YAESUNiMH 

FNB-33M   4.8v      2200ma 
FNB"3SM   9.6v      730ma 

AUNCQ  NiMH 
EBP-22SM  12v       13()0ma 
EBP-24SM  72v      2200ma 
EBP'34M    48v      2200nia 


STANDARD  NiMH 

CNB-i53M7.2v      B(X)ma 

AUNCONiCd 
EBP-34       4.8v      I200ma 
EBP-34S     4.8v      160Oraa 
EBP-35       7.2v      900ina 
EBP-36       9,6v      650ma 


WE  ALSO  OrF£it 

Caaicorder  Batteries  ♦  Accessories  •  Cordless  Phone  Batteries 
Custom  Battery  Packs  •  NiCad  Cells  •  Lithium  Cells  •  Cellular  Batteries 


Advanced  Battery  Systems,  Inc.,  300  Centre  Street,  Holbrook,  MA  02343 

(800)  634-81 32  •  (61 7)  767-551 6  •  Fax:  (61 7)  767-4599 

http://home.navisoft.com/periphex 
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Fig.  3*  Aftacking  the  elements. 

Use  either  method  lo  complete  the 

gamma  match  construction.  Use  a 
piece  of  coax  to  make  the  needed  ca* 
pacitance-  If  you  use  Method  A,  you 
may  want  to  put  a  nonconductive  sup- 
port helween  the  cild  of  the  gamma  rt)d 
and  the  driven  clement. 

Before  securing  the  refleulor  and 
direclor(s),  measure,  cut  and  dry-fii 
the  boom  pieces  into  the  *T**s.  Once 
the  proper  spacing  between  elements 
is  made,  insiafl  the  reOector  and 
director(s)  in  the  respective  slots  and 
secure  them  using  hoi  glue  or  epoxy. 
Line  all  the  elements  up  and  press  the 
boom  pieces  into  the  *T"s,  You  don't 
have  to  cement  it  together.  If  you  do, 
make  sure  the  elements  and  boom 
pieces  are  lined  up  very  quickly;  once 
the  cement  is  set,  yoo  can't  change  it.  T 
didn't  Lcmcnt  mine  and  don't  have  a 
problem.  If  it  comes  loose,  just  line  up 
the  elements  and  press  it  together 
again. 


Tuning 

•Method  A  (Fig.  1);  Connect  the 
coax  to  the  ends  on  the  gamma  rod  and 
driven  elemeni  as  shown.  Check 
SWRs  and  start  trimming  the  coax  off 
about  1/8"'  at  a  lime.  Check  SWRs  af- 
ter each  adjustment,  After  the  lowest 
SWR  reading  is  obtained,  if  it  is  not 

^* Setup  is  instantaneous:  Just 

pull  it  out  of  the  tube  and  the 

elements  will  spring  into 

position ." 

acceptable,  try  moving  the  attacking 
point  on  the  gamma  rod  and  driven  el- 
ement* You  may  need  to  trim  a  little 
off  both  ends  of  each  element.  It  is  bet- 
ter to  cut  the  elements  a  little  long  and 
trim  them  than  to  have  to  replace  them 
with  longer  ones.  After  the  correct 
length  of  the  coax  capacitor  is  found. 


End  View 
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Fhota  B.  The  Insta-Flex  in  operation. 

seal  the  open  end  with  hot  glue  or  ep- 
oxy.  Make  sure  you  leave  the  end 
apenl  Glue  the  coax  capacitor  to  the 
side  of  the  gamma  rod.  You  might 
want  to  glue  a  piece  of  nonconduct- 
ing material  between  the  gamina  rod 
and  the  driven  clement  for  added 
strength. 

•Method  B  (Fig,  2j:  Use  a  variable 
capacitor  (optional),  and  adjust  for 
lowest  SWRs.  You  may  have  lo  move 
the  strip  between  the  gamma  rod  and 
driven  element  up  or  down.  After  the 
correct  capacitance  is  found,  leave  the 
variable  capacitor  in  place,  replace  it 
with  a  fixed  one,  or  use  a  coax  capaci- 
tor. I've  found  it  easier  to  replace  the 
variable  capacitor  with  coax  and  irmi 
as  needed.  With  both  a  three-element 
and  a  four-element.  I  have  had  better 
luck  and  faster  tuning  using  the  coax 
capacitor. 

1  have  show^n  the  Insta-Flex  Lo  lots 
of  hams  and  have  gotten  lots  of  strange 
looks  when  they  see  what  it\s  made  of 
and  how  flexible  it  is.  Try  it — if  you 
have  comments,  questions,  or  sugges- 
tions about  improvements,  !*d  like  to 
I  hear  from  you! 


Fig.  4.  Yap  for  J  or  4  elemenis. 
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Help 


1 


the  kids  leam  about  tlie 

wonderful  world  of  ham  radio. 

Then  we'll  have  the  engineers 

we'll  need  for  the  next  centyry 

here  in  the  USA. 

Give  a  73  Magazine  gift 
ion  to  the  school  in 
your  neighborhood... 

only  $24,97. 

Please  call  800-274-7373. 

Share  the  fun! 


Niimb0r  si  on  your  Feedback  card 


Specirl  euents 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your 
Special  Event  two  months  in  advance  of  the  issue  you  want  it  to 
appear  in.  For  example,  if  you  v\/ant  it  to  appear  in  the  August 
issue,  we  should  receive  it  by  May  1.  Provide  a  dear,  concise 
summary  of  the  essential  details  about  your  Special  Event 

MAR  23  APR  11 -12 


MADISON,  OH  The  Lake  County 
ARA  wUI  hold  its  19tli  annual  Hamfest 
8  AM-2  PM  at  Madison  H.S.on  North 
Ridge  RdTh©  flea  market  will  feature 
new  and  used  amateur  radio, 
computer  and  electronic  equip.  VE 
exams,  forums,  and  an  equipment 
test  t>ench  will  be  featured.  Adm.  $5 
at  itie  door.  Table  space  $6  for  6  ft. 
table;  $8  for  8  ft.  table.  Reservations 
for  tables  can  be  made  by  calling 
Roxanf)e  at  (216)  256-0320. 

YONKERS,  NY  "WECAFEST  BT  will 
be  held  9  AM-2  PM  at  Yonkers 
Raceway,  Central  Ave.  and  Yonkers 
Ave.  Pre-reg,  of  all  vendors,  including 
taitgatefs,  is  recommended.  Handicap 
accessible,  door  prizes,  fomms,  food, 
more.  Adm,  $6.  Call  the  WECA 
InfoUne  at  (9t4)  741-6606,  orwnte  to 
Thomas  Raffaelli  WB2NHC  or  Jeanne 
Raiheili  N2NQX  544  Manhattan  Ave., 
Thomwood  NY  W594. 

APR  4-5 

ATLANTA,  GA  The  Southeastern 
VHF  Soc.  of  Comelia  GA  will  hokj  their 
1997  conference  at  the  Atlanta 
Marriott  Northwest  Windy  Hill,  located 
between  Atlanta  and  Marietta  GA 
(about  45  min.from  Attanta  Hartsfield 
Intemafl  Airport).  Contact  TadDaniey 
K3T0  at  (770)  513-9252  or  via 
kStd^amsatorg.  The  Web  site  is 
wvm.akorr}.r\et/--ae6e/BVhis- 

APR  6 

DELOIT,  \k  The  Denison  Rptr.  Assn. 
will  host  an  amateur  radio  swap  meet 
at  the  Deloit  Community  BIdg.  in 
Deloit  lA,  7  AM'"2  PM.  Adm.  and 
tables  $2.  Talk-in  will  be  on 
the  K0CNM  rptr.  at  147.090. 
Reservations  for  table  space  may  be 
sent  to  Jim  Currie  KB0TLC,  or  Jim 
StBctita  KA0HFR  at  CaUbook 
addresses.  For  nwre  info,  send  E-mail 
to  Johr)  Amdor  KD6MXL  at 
johnmxt^netlns,net 

APR  10  AND  24 

FT,  WORTH,  TX  VE  exams  wllf  be 
administered  by  the  Lockheed  ARC  and 
the  Kilocycle  Club,  7  PM,  at  the 
Lockheed  Rec.  Area  Facility.  2400 
Bryant  Irvin  Rd.  For  details  call  Ted 
RfChafdABSQU,  (817)293^74$.  Some 
testing  done  t^  appointment  only. 


TUPELO,  MS  The  Tupelo  ARC  and 
Booneville  ARC  will  co-sponsor  the 
North  Mississippi  Hamfest  and 
Computer  Expo  '97,  Apr  11  th,  6  PM- 
9  PM;  and  Apr.  12th,  8  AM^  PM. 
Location:  The  Mississippi  BIdg.  of  the 
Tupelo  Furniture  Market  Complex  on 
Coley  Rd.  All-indoor  hamfest/ 
computer  show,  flea  market,  vendors, 
VE  exams.  Adm.  $5,  under  13  free 
when  accampanted  by  an  adult. 
Tables,  $20.  Contact  Jack  Bils  KISQV, 
Rt.  4,  Box  198-B,  Tupelo  MS  S&801. 
Tef.  (601)  842-7255.  Talk-in  on 
147,38(+}.  Rag-chew  on  147.24(+), 

APR  12 

FREDERICKSBURG,  PA  Northern 
Lebanon  H.S.  in  Fredericksburg  is  the 
location  for  the  9th  annual  Hamfest 
and  Computer  Show  being  sponsored 
by  the  Appalachian  AR  Group.  The 
event  starts  at  8  AM.  General  adm. 
$4,  kids  under  12  free.  Indoof  tables 
$14,  tailgating  $4.  VE  exams  at  9  AM. 
Handicapped  access.  Morning 
seminars.Talk4non  146 .04/. 64.  Table 
reservations  are  recommended  and 
must  be  prepaid  Tables  not  occupied 
by  9  AM  are  subject  to  resale.  No 
refunds.  Send  check  for  reservations 
to  AARG,  10$  Walnut  SU  Pine  Grove 
PA  17963.  Tei.  (717)  345-3780. 
Resen^ations  may  also  be  made  with 
Lenny  Hoffman  KD3TS,  337  N.  19th 
St,  Lebanon  PA  17046,  Tel.  (717) 
274-2148. 

TRURO,  NOVA  SCOTIA,  CANADA 

The  Truro  ARC  will  celebrate  their 
SOtti  anniversary  with  a  banquet  at  the 
Colchester  Legron  in  Tmro.  Past  and 
present  members  are  invited  to  attend 
and  celebrate.  Reservations  are 
required.  A  special  QSL  card  has  been 
issued  forthis  historic  event,  and  club 
members  will  operate  with  the  special 
callsign  prefix  XK1  for  the  period  Apr. 
6th-19th.  Contact  Dawn  MacKay 
VE1MAK,  52  Spruce  Dr,  Truro  NS 
B2N  4X6,  Canada,  Tet.  (902)  893- 
3908,  or  E-'malldawnmackay^nsac 
MS.oa. 

APR  13 

MADISON,  Wl  The  Madison  Area 
Rptr.  Assn.  Inc.  will  hold  its  25th 
annual  Madson  Swapfest  at  tfie  Dane 
County  Expo  Center's  new  Exhibition 


Hall.  Commercial  exhibitors  and 
vendors  with  6  or  more  tea  mari<et 
tables  will  be  admitted  beginning  at  3 
AM;  other  flea  rr^rket  sellers  will  be 
admitted  at  6  AM,  Doors  open  to  the 
public  at  8  AM.  New  and  used 
electronfes  geai. Talk-in  on  the  M.A.R  A 
rptr.  W9HSY  at  147.75/.16.  Adm.  $6  in 
advance,  $7  ad  the  door  Children  under 
10  admitted  free.  Flea  mari<et  tables 
(2.5' X  61  are  $15  in  advance,  plus  adm. 
Resen/atkHi  deadline  isApr.5lh,Cont^ 
h4ARA,  Ra  Box  6890,  Madison  Wt 
S37(B-88^.  Tei.  (608)  245-8890. 

RALEIGH,  NC  The  Raleigh  ARS  will 
present  its  25th  Hamfest  and 
Computer  Fair  in  the  Jim  Graham 
BIdg.,  NCS  Fairgrounds,  8  AM-4  PM. 
Wheelchair  access,  ARRL,  MARS, 
ARES,  NTS,  QRR  and  DX  mtgs.  Pre- 
reg.  $5,  $6  at  the  door.  Alt  inside. 
Tables  ar^d  booths  avalL  Free  parking. 
RVs  welcome.  Hospitality  party  Sat. 
nigtit.  VE  exams,  contact  AA4MY, 
(919)  847-6512.  For  pre-reg.  and 
dealer  fnqulrres,  contact  Ronnie 
Reams  WA4MJF,  3509  Rolesville 
Rd,  Wendell  NC  27591.  TeL  (919) 
217-0263.  Talk^in  on  146.04/.64. 

APR  19 

B ELTON,  TX  A  Ham  Expo-Tailgate 
will  be  held  at  Bell  County  Expo 


Center  starting  at  7  AM.  Adm.  $1. 
Handicap  access.  Indoor  tailgate 
spaces  $10  at  the  door;  setup  begins 
at  6  AM,  Vendor  tables  $20  ea. 
(reserve  by  Apr  11th),  Free  elec. 
Commercial  vendor  Fri.  eve.  move- 
In  surcharge,  $10  per  table. 
Sponsored  by  Temple  ARC,  1802  S. 
13th  St.,  Temple  TX  76604.  Phone 
Mike  WA5EQQ,  (817)  773-3590; 
E-mail:  mlefan@vvm.com.  Expo 
iwpage—htp:/A/vww.tarc,Qrg, 

APR  20 

CANFIELD,  OH  A  giant  outdoor  flea 
market  will  be  sponsored  at  the 
Canfield  Fairgrounds,  State  Route  46 
in  Canfieid  OH,  by  the  20/9  Radio 
Club,  Inc.  Open  8  AM-3  PM.  Free 
parking.  Tickets  $5  at  the  door.  Inside 
tables  $10  per  8  ft.  Outdoor  flea 
market  free  with  admission.  Talk-in 
on  145.275(-),  224.420(-),  and 
442.750(+).  For  more  info,  contact 
Don  Stoddard  N8iNE,  42  S.  Whitney 
Ave.,  Youngstown  OH  44609.  Tel. 
(330)  793-7072, 

APR  26 

FLATWOODS^WV  The  4th  Annual 
Central  WV  Hamfest,  sponsored  by 
the  Pioneer  ARA,  will  be  held  9  AM^ 
PM  at  Braxton  County  H.S,,  t-79  Exit 


?.■•■•. 


@  BayPac 


SITOR  A/6 

ARQ/FEC 

BAUDOT 

PACKET 

NAVTEX 

FAX  480 

AMTOR 

WEFAX 

SYNOP 

ASCII 

RTTY 

SSTV 

CW 

More... 

BP-Z  Packet  Only    $49,95 
BP'2M  MuUiMode  $69.95 

+  55  Shaping  A  Handiing 

The  best  lirtle  packet  modeiri  j  jst  got  better!  Building  on  the  tradition  of  the  BP- 1 
Packet  Modem,  we  are  very  proud  to  announce  the  BP-2  and  BP-2M.  Tlie  BP'2  is 
u  new  and  improved  version  of  our  famous  BP- 1 ,  while  the  RP-2M  expiuids  your 
horizons  even  further  with  MultiMode  operation!  So,  whether  yon  have  been 
waiting  to  auto  male  your  CW,  checkout  AMTOR  or  jusi  copy  Weather  hax  -  Now 
is  the  lime  for  you  to  jump  in  and  join  in  all  the  fun! 

Call  Today!  1-800-8BAYPAC 

^m-%21S122  (54I)474-e7m  Frij  474-67^3 
Wnrfd  Wide  Web:  hitp;//H'ww.tigLTt miHcs.com 


tloErtr 


rraiiics 


Tigertronics,  Inc.  400  Daily  Ln.  P.O.  Box  5210  Grants  Pass,  OR  97537 
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67.  Local  motel  available.  Free 
parking.  Dealers  welcome.  Tickets  $5. 
flea  market  space  $10  a  table.  First- 
coma  first-served,  unless  reserved. 
Talk-in  on  145.29  and  146.655. 
Contact  Ed  Messenger NSOYY.  (304) 
462-53/2:  or  wrtte  to:  PARA/Hamfest, 
P.O.  Box  301  Glenvilte  WV2635h 

HARMOMY,  NJ  The  1997  Chenyviile 
Hamf ^t  will  be  hekl  at  Wanen  County 
Farmers  Fairground  on  County  Rouie 
519  in  Harmony,  Open  8  AM-2  PM, 
setupat6  AM.  Adm.  S6.  Spouses  and 
children  under  12  free.  Tables  $20, 
indoor  space  includes  electric.  SiO 
0Litckx)r  tailgating  space.  VE  exams 
$625.  To  pre-register  and  get  details, 
call  Chariie  Kosman  WBBNQV  at 

(906)  78&40dQ. 

SYRACUSE,  NY  Spnng  Fest  BT  will 
be  hekj  by  the  Uverpoot  Amateur  Reptr. 
Club  at  the  New  Yor^  State  Fairgrounds 
(Catlle  BIdg.).  The  gale  charge  for 
anyone  entering  the  Wdg.  ts  S5  per 
perBon.  The  bidg,  will  be  open  at  5  AM 
tor  verxlofs,  3  AM  for  tailgaters  and  the 
general  public.  Hamtest  hours  are  S 
AM-2  PM.  Vendors  must  exit  by  5  PM. 
8  ft  frontage  space  S5  in  advare^.  $10 
at  the  door.  Tables  $7.50  ea.  in  advartce, 
$10  ea.  at  the  door.  Make  payable  to 
LA.R.C.  and  mail  to  Tom  Detasin 
WA2DAa  4172A  Bumhg  Tree  Rd. 
U\/erpOQi  NY  13090. 

APRar 

ARTHUR,  IL  The  Moultrie  AR  Klub 
w^ll  hold  their  35th  Annuai  Hamfestat 
MouEtrie/Dougias  County  Fairgn^unds 
on  the  south  side  of  Arthur,  just  off 
Route  133  behind  the  high  school 
Hours:  8  AM-1  PM.  Adm,  $4  per 
person  over  14  yrs  old.  Tables  $10 
ea.  in  advance.  No  exams  this  year. 
Contaci  MA.R.K.  P.O.  Box  9h 
Lovington  fL  61937;  or  call  for  info 
days.  (217)  543-2178;  eves.,  (217) 
873-5287.  Talk-in  on  146.055/.655 
and  449.275/444.275. 

nSHKILL,  NY  The  ARRL  Eastern 
New  York  Section  Convention  will  be 
held  at  the  Mt,  Beacon  Mamfest  at 
John  Jay  H.S.  in  Fishkill.  Ham  radio, 
computer  and  electronics  flea  market. 
Adm.  S5.  spouses  and  kids  free. 
Advance  tables  $3,  SIO  at  the  gate. 
Taigating.  Bong-your-owrMabte,  S6  a 
spot.  VH  exams  for  al  Icense  dasses. 
Talk-in  on  146.97t-).  Contact  Ken 
Akasofu  KL7X:Q.  316  FrttiSWte  Rd., 
AfH.  4,  Pou^eepsie  NY  12603-2944. 
Tel  (914)  485-9617;  Fax:  (914)  485- 
240Z  E-ma§:  KBn.Akasofu&t3bsjj^ 

MAY  3-^ 

ABILENE,  TX  The  Key  City  ARC  wll 
sponsor  the  ARRL  West  Texas 


Section  Convention  and  Hamfest  at 
the  Abilene  Civic  Center  8  AM-5  PM 
Sat.,  and  9  AM-2  PM  Sun.  Free 
parking.  VE  exams.  Wheelchair 
access.  Tabies  S6  ea.  Pre-reg.  $7 
(must  be  received  by  Apr  29th).  $8 
at  the  door.  Talk-in  on  146.160/.760. 
ConiHCX  P^g  Richard  KA4UPA,  1442 
Lakeside  Dr.,  Abifene  TX  79602,  Tel 
(915)  672-8889. 

MAY  4 

HAGERSTOWN,  MD  The  Antietam 
Radio  Assn.  will  sponsor  the  Great 
Hagerstown  Hamfest  &  Computer 
Show  at  Hagerstown  Jr.  College. 
Athletic,  Rec..  &  Community  Center. 
Setup  Sat..  May  3fd,  6  Pf^A-9  PM.  and 
May  4th,  6  AM-8  AM.  Volunteers  wiJi 
be  available  to  assist.  All  vendors 
responsible  for  collecting  applicable 
stale  tax.  Proper  tax  and  license 
certificates  shoukj  be  made  available 
upon  request.  Outside  tailgating 
spaces  $5  per  space,  Adm,  S5. 
children  under  12  free.  Tables  paid  in 
advance  are  $15  ea.  A  discounl  is 
available  for  lt  or  more  tables. 
Limited  free  electjic  hookups.  Contact 
ARA.  P.O.  Box  52.  Hagerstown  MD 
21741.  Tel/fax  (301)  791-3010.  VE 
exams  at  9  AM,  at  no  charge,  by  the 
Mountain  VEC.  WalMns  accepted. 
For  testing  info,  mntacl  Leo  Patterson 
KOBE,  (304)  289-3576,  or  Gay 
R&mbold  W3DFW,  (301)  724-0674. 
Talk-in  on  146.940/ .520  simplex  on 
the  day  of  the  event  and  on  the  night 
before. 

MAY  10 

GREENVILLE,  SO  A  hamfest  will  be 
sponsored  by  the  Blue  Ridge  ARS,  8 
AM-5  PM,  at  the  Anderson  County 
Fairgrounds,  £  of  Anderson  on  Hwy.  29 
Business.  Rea  market.  Buck  Rogers, 
K4ABT  SEDAN  packet  conference,  VE 
exams  at  noon,  overnight  camping,  free 
parking.  Talk-in  on  1 46,01 /.61.  Advance 
adm.  $4;  $5  at  the  door  Contact  Gene 
WB4ZBZ,  or  David  KEdCXX^,  (864) 
476-2609,  E'm^kke4(^@inr}ovajiet 

MAY15-ta 

DAYTON.  OH  The  Tour  Days  In 
May"^  QRP  Symposium  on  Thursday 
May  1 5th,  held  rn  conjunctbn  with  the 
Dayton  hamvention^,  will  kick  off  QRP 
activities  at  Dayton.  Full  day  of 
activities  on  Thursday  at  the  Days 
Inn  Dayton  South  {513-847- 
B422);  includes  multimedia  QRP 
presentations,  catered  lunch,  door 
prizes,  tech  taJks,  tutorials  tsy  dubs, 
Thursday  registiatixi  S30  before  May 
t,  S35  after  (if  still  available).  Make 
checks  pa^bie  to  "Bob  Foflett"  and 
send  to:  Bob  Foltett  AB7ST  2861 
Estates  Dr.,  Park  City  UT  84060,  E- 
maif:  bfoim^dfteficom.  On  Fri..  f^y 


16th,  the  QRP-ARCI  Awards  Banquet 
will  be  hosted  by  FDIM  Banquet 
Chairperson  Pete  Meier  WKBS. 
Please  send  $15  banquet  ticket  fee 
(US  check-  MO.  internat  I  MO)  made 
out  to  'Pete  Meier"  by  May  1st.  Mail 
to  Pefe  Meier  WK$S,  4181  Rurai, 
Waterford  Mi  48329;  or  E-mai! 
pmeier^tircom.  Also  on  the  16th, 
Preston  DougJas  WJ2V  will  host  the 
FDtM  QRP  Vendor  Evening  Social.  To 
register,  contact  Preston  Douglas 
WJ2V.  ORP  Vendor  Evening 
Chairperson,  216  Harbor  View  W., 
Lai^refTce  NY  11559,  or  via  E-mait 
pdougfas  12^aof.com 

MAY  l&'IS 

DAYTON,  OH  The  Dayton  Ham- 
vention©.  sponsored  by  the  Dayton 
ARA.  Inc..  will  be  heW  at  the  Hara 
Arena.  Fri.,  May  16lh;  Flea  market 
open  and  bus  service  avail.,  6  AM-6 
PM;  exhibits,  noon-6  PM:  forums  1 
PM-5  PM.  Sal..  May  16th:  flea 
niarkei  and  bus  service  7  AM-5  PM; 
exhibrts  8  AM-5  PM;  forums,  VE 
exams,  activities,  9  AM-5  PM; 
hamvention  banquet  at  the  downtown 
Dayton  Convention  Center.  6  PM. 
Sun..  May  I7th:  flea  market  7  AM-4 
PM;  bus  service  available  7  AM-5 
PM;  exhibits  open  8  AM'-2  PM; 
fonjms  and  activFties  9:30  AM-1:30 
PM:  prize  drawings  2  PM.  Programs 
available  Fri.  at  7  AM  in  the  Hara 
Arena  lobby  and  in  the  tent  in  front  of 
the  East  Hall  entrance,  Ffea  market 
spaces  are  sold  in  advance  only;  a 
maximum  of  3  spaces  per  person 
(non-transferabie).  Limited  to  amateur 
radio,  electronic,  and  related  items 
only.  Electricity  available  in  a  portion 
of  the  last  flea  market  row  for  $60  a 
space  extra.  Tables  and  chairs  not 
available.  Contact  the  Ftea  Market 
Chairman  by  FAX  at  (937)  253-1289. 
by  E-mail  at  fteamkt^ hamvention 
.o^p  or  by  voice  mail  at  (937)  276- 
6932;  aWov^  30  seconds  for  the  phone 
routing  system  to  transfer  the  calL 
Registration  tickets  in  advance  SI 3, 
at  the  door  $15.  Banquet  tickets  in 
advance.  $25;  after  May  17^,  if 
available ,  $30.  Rea  rmrket  spaces  S50^ 
1  space,  S1 10/2  adjacent.  S220/3 
adjacent;  elec.  S60  extra  each  spaca 
Covered  tent  w/Gtec.  $325  ea. 

SPECIAL  EVENT  STATIONS 

APR  18-20 

CHARLOTTESVILLE,  VA    The 

Albemarie  ARC  wilt  operate  station 
WA4TFZ.  2300Z  Apr  18th-2300Z 
Apr;  20th,  to  commemorate  the 
Cfrarlottesville  Dogwood  Festival. 
Operation  will  be  in  the  General 
portion  ot  the  80.  40,  and  20  meter 
baiK^,  and  the  Novice  portk)n  of  the 
10  meter  band.  For  QSL  send  QSL 


and  BASE  to  Bill  Bearden  KC4TQF 
237 Falling  Rock  Or .  Stuarts  Draft  VA 
24477  USA. 

APR  25-26 

THOMASVILLE,  GA  The  Thomas- 
ville  ARC  will  operate  W4UCJ  1700Z- 
23002  Apr  25th  and  11002-2000Z 
Apr.  26th.  to  commemorate  the  76th 
Annual  Rose  FestivaL  Operation  will 
be  in  the  lower  portiw  of  the  General 
80,  40,  20  and  15  meter  phone 
subbands,  and  the  Novice  10  meter 
phone  subband.  For  a  certificate,  send 
QSLand  a  9^  x12"  SASE  to  TARQRose 
Festivat  Station,  P.O.  Box  251, 
JhomasviliB  GA  31799  USA 

MAY  3-4 

DANBURY,  CT  The  1997  Con* 
necticut  QSO  Party  will  be  sponsored 
t?y  the  Candlewood  ARA,  2000Z  May 
3rd-2000Z  May  4th.  with  a  rest  period 
0400Z-t200Z-  Phone,  RTFY  and  CW. 
For  operating  niles.  contact  CARA  RO. 
Box  3441.  Dar^ury  CT  06813-3441 
USA.  Please  remember  to  send  an 
SASE. 

PHfLADELPHIA,  PA  The  Olympia 
ARC  will  operate  WA3BAT  from 
1300Z  May  3rtJ-2DO0Z  May  4th.  to 
commemorate  the  99th  anniversary 
of  Admiral  Dewey's  triumph  over  the 
Spanish  fleet  at  the  Battle  of  Manila 
Say.  SSB/Phone:  3,898.5,  7.248.5, 
14,248.5,  21,368.5.  28.368.5. 
145.270  FM.  CW:  3J10,  7.030/.110. 
14.030.  21.040A110,  28.025.  For  a 
certificate,  send  QSL  and  a  9"  x  12" 
SASE  to  Olympia  ARC,  Indepen- 
dence Seaport  of  Fhiiadelphia,  211 
South  Columbus  Blvd..  Philadelphia 
PA  19106  USA. 


Radio  Booksliop 


Pbtioe  HtJt^2-4-7373  m  m^H24iMm.  FAX 
f?n.l-924-S613.  or  see  iJfJer  furm  an  p&}^  KS 


Rene's  Books 


1 1 


NASA  Moaned  America. 
Rene  makes  an  ainight  case 
that  NASA  never  landed  any- 
one on  the  moon.  Ridiculous, 
of  course,  so  maybe  you  can  be 
the  first  to  rind  fault  with 
Rene's  30  "gotchas."  He  sure 
convinced  Wayne.  $25. 

The  Last  Skeptic  of  Science. 
Rene  blows  holes  in  one  cher- 
ished scicniific  dogma  after  an- 
other.  Do  you  bcHeve  there 
ha%e  been  ice  ages?  Thai  the 
moon  causes  the  tides?  That  the 
iron  core  of  earth  causes  its 
magnetic  field?  Thai  ihe  trans- 
mutation of  eiemenis  \s  difTl- 
cult?  Another  $25  well  Jipent, 
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Hhm  to  hhm 


Number  53  on  your  Feedback  card 


Your  Input  Welcome  Here 


Dave  Miller  NZ9E 
7462  Lawler  Avenue 
Niles  1160714-3108 


Free  test  signals 

From    Phil   Salas   AD5X: 

"Those  link  MFJ  SWU  analyz' 
ers  also  make  great  littk  poruible 
signal  generalors  for  general  tesL- 
ing  purposes.  In  order  to  do  their 
job  as  SWR  analyzers,  the  unils 
need  to  si  mulale  a  verj^  low  power 
CW  iriinsmiuer,  alons  with  an 
equally  sensitive  SWR  metering 
circuiL  You  can  therefore  use 
ihese  little  t»cms  for  general  sia- 
nal  tnjeciing  or  troubleshooting, 
as  well  as  for  antenna  and  trans- 
mission line  analysis. 

"In  order  lo  achieve  a  variable 
RF  signal  output,  I've  used  a 
Radio  Shackle  #15-578  vari- 
able 75-ohin  TV  attenuator, 
along  with  the  appropriate 
adapters,  lo  reduce  the  signal 
level  to  whatever  I've  needed 
for  the  particular  troubleshoot- 
ing job  at  hand,  f  also  decided 
to  open  lip  the  Radio  Shack 
atteiuKitor*s  case  and  replace  ihe 
F-connectors  with  BNC  connec- 
tors. Just  another  twist  to  make 
the  aiiL-nuatur  even  handier  I  And 
speaking  of  Radio  Shack,  Fve 
found  that  their  #2 1-506  50-ohm 
dummy  load  can  be  expected  to 
work  well  up  to  abi^ul  500  MHz, 
It  will  handle  10  watts  continu- 
ously, or  even  100  wans  for  a 
few  seconds  at  a  time,  Fve  put 
too  watts  into  mine  a  number  of 
times,  getting  it  so  hot  that  1 
couldn't  touch  it,  and  it  doesn't 
seem  to  have  damaged  or  de- 
graded the  unit's  SWR  in  the 
least*  Try  not  to  overdo  it, 
though!** 

Hard-to-fInd  variable  caps 

From  Juhil  Nix:  ^If  you  find 
yaiirself  in  need  of  a  fairly  large, 
fairly  CKpcnsivc  variable  capaci- 
tor for  that  low  frequency  antenna 
tuner  project  you've  hecn  putting 
offt  here's  an  idea  you  might  w  ant 
to  consider  adapting  to  your  own 
requirements. 


**Jusi  as  an  exampk,  let's  as* 
SMme  you're  looking  for  a  1 ,000+ 
pF  \ariable  cap-„  not  the  easiest 
thing  to  come  by„.  but  don*t  let 
that  stop  you.  Variable  caps  in  the 
365  to  420  pF  range  are  fairly 
common,  so  all  you  really  need 
lo  do  is  lo  switch  in  addiiional  350 
pF  (or  so)  good  qualhy  (meaning 
stable)  fixed  capacitors,  ones  that 
will  put  you  in  the  right  range, 
until  you  have  the  value  over  the 
maximum  value  of  your  vtiriahle 
cap  on  hand-  in  other  words,  if 


ers  of  similar  design,  are  «;iih' 
jected  to  a  higher-than-healthy 
degree  of  heat  during  'normal* 
operation.  The  SB-220  is  typical 
of  many  linears  in  ham  shacks 
around  the  world,  so  these  tips 
may  well  find  applicability  in 
yours,  regardless  of  its  actual 
brand-name  and  model  number 
*"A  major  source  of  heat  applied 
to  the  electrolytic  filler  capacitors 
in  the  SB-220  is  from  the  eight 
30k,  7- watt  voltage-equal i /J ng 
resistors  thai  are  directly  adjacent 
to  the  eight  electrolytic  filler  ca- 
paciturii  used  in  the  high- voltage 
power  supply,  A  minor  source  of 
capacitor  heating  resuhs  finin  a 
60  Hz  ripple  current  fluwing 


"This  sounds  like  it  might  be  an 

exceflent  opportunity  for  a  budding 

machinist/entrepreneur... " 


you  need  a  maximum  of  700  pF, 
use  a  365  pF  variable  and  a  350 
pF  fixed  cap  in  pamlleL..  this  w  ill 
give  you  something  in  the  area  of 
a  380  to  7 1 5  pF  variable.  If  youd 
like  to  get  up  to  a  1,000+  pF  vari- 
able as  mentioned  before,  use  a 
365  pF  variable  along  with  two 
paralleled  350  pF  fixed  capaci- 
tors, for  a  total  of  730  to  1 ,065  pF 
variahie,  V\^*  1  shows  how  to  do 
thiy  using  just  a  two-pole,  three- 
posiiioi]  rotary  switch.  Of  course, 
you  can  substitute  whatever  ac- 
tual  values  you  wish  for  the  vari- 
ous capacitors,  and  add  more 
fixed  *juraps'  by  using  a  rotary 
switch  with  additional  poles  and 
additional  positions;  another  pole 
and  another  click-stop  position 
are  needed  for  each  fixed  capaci- 
tor *jump'  above  thai  shown  in 
Fig.  1 .  It's  worth  keeping  in  mind 
for  future  use.  even  if  vou  don't 
have  an  immediate  need  right 
now,.,  it  can  save  you  some 
money  that  might  have  otherw  isc 
been  spent  on  high-priced,  hard- 
to-find  high-picofarad  variable 
caps!'* 

Hot  stuff  1 

Fr<iiii  Richard  Measures 
ACi6K:  "The  explanation  that 
follows  will  help  you  to  iiiulcr- 
stand  why  the  electrolytic  filter 
capacitors  in  the  popular  Heath 
SB-220  linear  amplifier,  and  olh- 


through  each  capacitor's  inevi- 
table internal  resistance.  In  the 
SB-220,  the  filter  capacitor  heal- 
ing problem  is  compounded  by 
ihe  fact  that  air  cooling  from  the 
amplifier's  fan  doesn't  direcdy 
reach  the  capacitors'  mcial  cans... 
this  is^  because  the  molded  plastic 
covers  that  surround  and  insulate 
each  electrolytic  also  act  as  ther- 
mal barriers.  Some  amplifiers  use 
paper  slip-on  covers,  but  all  use 
some  foriii  of  insulating  mediLun 


because  of  the  high  voltage  on  the 
metal  cans  themselves  (since 
they '  re  above  ground  in  almost  all 
cases).  In  the  SB-220,  Fve  seen 
this  plastic  insulating  material 
actually  melt  in  the  areas  nearest 
the  eight  30k,  Twatt  resistors! 
One  can  only  imagine  what  the 
iemf>erature  inside  the  cap  must 
be!  It's  worth  mentioning  that  wet 
electrolytic  capacitors  will  have 
their  life  expectancy  reduced  by 
a  predictable  amount  lor  every 
degree  rise  over  normal  room 
temperature  (70  degrees  F),  Many 
elecirolytics  are  also  marked  as 
having  a  maximum  permissible 
operating  temperulure...  a  tem- 
ptsrature  that  should  never  be  ex- 
ceeded under  any  circumstances. 
By  the  way,  that  doesn*t  mean 
that  the  capacitor  can  be  operated 
near  that  maximum  without 
lifeexpectancy  degradation,  as 
mentioned  before. 

*it's  interesting  to  note  that  the 
heat  produced  by  these  eight  30k 
resistors  can  be  reduced  by  570% 
simply  by  changing  them  to  100k, 
2-  or  3-watl  melal-oxide^film  re- 
sistors instead.  This  modification 
alone  should  greatly  prolong  the 
expected  life  of  the  eight  filter 
capacitors  in  an  amplifier  like  the 
SB-220.  Other  resistance  values 
may  be  used,  up  to  about  150k, 
provided  the  rcsistor.s  themselves 
can  withstand  the  voltage  across 
them.  Metal-oxide- film  resistors 
of  the  2-  to  3- watt  variety  are 


SWI-a 


O^-^ 


2-pole^  3-posilion 
rotary  switch 


350  pF 
fixed 


SWl-b 


350  pF 

fixed 


365  pF 
variable 


Fig.  /,  Paralleled  fixed  capacitors,  added  to  a  variable  capacitor  via 
a  rotary  switch,  will  prmide  an  (apparent)  increased  maximum  value 
for  the  variable— see  text, 
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often  only  raicd  at  350  volis 
maximum  across  the  clement, 
bul  ibis  can  easily  be  doubled  by 
using  two  50k  resistors  in  series 
(in  place  of  one  100k  unit).  Spi- 
ral-film resistors,  tf  available, 
can  aiso  be  used,  since  ihey'U 
withsiand  higher  voltages  across 
them  than  any  other  variety  of 
resistor.  By  the  way.  I  don't  rec- 
ommend using  the  older  carbon 
composition  types;  they  don't 
maintain  their  tolerances  well 
with  heat  and  age. 

"Increasing  the  value  of  the 
equal  lining  resistors  across  the 
filler  capacitors  will  also  in- 
crease the  *bleed-down  time'  of 
the  capacitors  when  the  power 
is  turned  off.  Therefore,  be  es- 
pecially careful  lo  allow  enough 
time  for  the  charge  on  the  caps 
to  Meed  off  by  watching  ihc 
voltmeier  on  your  amplifier 
drop  10  zero.  Then  apply  a  reli- 
able jumper  lead  from  the  HV 
anode  terminal  directly  to 
ground  to  provide  a  sure  ground 
path  for  the  high  tension  point, 

"Here*s  another  caveat  about 
something  that  can  occur  in 
some  lincars  with  an  automatic 
shorting  interlock  switch,  such 
as  the  Heath  SB-22D:  It  will  spill 
the  HV  filler  caps'  charge  di- 
rectly into  the  grid-current  me- 
tering shunt  w^heo  a  short  is 


applied  by  the  interlock  switch 
action  iir  by  an  external  jumper 
to  ground,  if  the  charge  on  the 
caps  has  not  been  allowed  to 
bleed  off  normally.  If  the  meter 
happens  to  be  in  the  grid-current 
position  when  this  happens,  it 
can  be  destroyed  in  short  order 
under  these  conditions!  So  just 
opening  the  HV  compartment 
can  potentially  (no  pun)  fry  your 
amplifier's  metering  circuit — 
something  you  wouldn't  nor- 
mally think  of  unless  you*vc 
seen  it  happen.  That's  another 
good  reason  not  to  leave  the 
multimeter  switch  in  the  grid- 
current  position  and  to  not  even 
go  into  your  linear  until  the  caps 
have  had  a  reasonable  time  to 
bleed  off  their  high  voltage 
charge.  So  again,  put  the  meter 
in  the  hish  voltage  voltmeier 
position  and  keep  an  eye  on  it 
until  it's  safe  to  enter.'* 

Moderator  V  note:  One  source 
for  the  metal'Oxide-Jtlm  resis- 
tors mentioned  in  Rich  !s  piece 
is  Dig! 'Key  Corporation, 
J  (SOO)  344-4539.  As  an  indi- 
vidual. Rich  has  done  an  amaz- 
ing amount  of  research  into 
amateur  HF  amplifiers,  their 
peculiarities  and  their  short- 
c  am  ings .  / '  ve  fo  and  h  is  *  fixes  " 
to  he  practical,  and  his  proce- 
dural   outlines    should    he 


manageable  by  the  average  ham 
radio  hobbyist.  As  Rich  said, 
please  remember  that  anytime 
you*re  working  around  high 
voltage  components  you  should 
take  time  to  think  about  the 
safety  procedures  that  mitsr  be 
followed.  We  tend  to  became 
somewhat  complacent  since 
most  of  our  servicing  is  done  on 
low  voltage  electronics  these 
daySt  but  the  high  voltage 
present  in  tube  equipment  is  just 
as  deadly  as  it  ever  was  —  maybe 
more  so  because  of  our  current 
tendency  toward  compUuency. 
I  know  that  I  have  to  keep  re- 
minding myself  to  go  slowly  and 
cautiously  when  lube  anode 
potentials  are  nearby. 

Easy  in  and  easy  out 

From  Mark  Marholin 
KE6J JR:  Tor  TS-50S  and  IC- 
706  (and  probably  most  other 

rigs)  mobile  users,  the  standard 
screws  used  to  attach  the  radios 
to  their  mobile  mounts  are  4mm 
X  20mm  Phillips-head  screws. 
This  makes  removal  of  your  ra- 
dio from  vour  mobile  mount  in- 
convenient  and  time-consuming, 
Sometimes  getting  even  a 
*s tubby'  Phillips  screwdriver 
alongside  the  radio's  mounting 
bnickct  can  be  challenging. 


'Toraittajor  improvement  in 
this  area,  purchase  4mm  x 
20mm  steel  hex  head  screws  and 
#4  thumbscrews  from  your  lo- 
cal hardw  are  store  or  home  cen- 
ter. Cut  otT  all  but  three  or  four 
threads  on  the  threaded  portion 
of  each  of  the  thumbscrews  and 
screw  them  rnto  the  hex  head  of 
the  4mm  x  20mm  screws.  This 
will  be  simply  a  friction  fit,  but 
it  will  hold  the  thumbscrew  part 
to  the  hex  head  screw  part  tem- 
porarily. Now  solder  the  thumb- 
screw part  to  the  hex  head  part 
with  silver  solder,  acid  flux  (not 
rosin  flux)  and  plenty  of  heat. 
Clean  the  screws  well  when  cool 
to  remove  all  traces  of  Ihc  acid 
flux.  Now  you  have  4mm  x 
20mm  thumbscrews  thiil  make  it 
a  snap  lo  install  and  remove 
your  mobile  rijr  from  its  mobile 
mount  by  hand." 

Moderator's  note:  This 
sotmds  like  it  might  be  an  ex€  el- 
tent  opportumiy  for  a  budding 
machinist/entrepreneur— sup- 
plying metric  thumb  screws  for  a 
variety  of  uses  in  the  amateur 
radio  market.  These  are  the 
types  of  recognizable  business 
opportunities  that  Uncle  Wayne 
has  spoken  of  so  often  in  his 
editorials.  There  are  tnattv  such 
"gateways  of  opporf unity /'  sup- 
plying simple  but  necessary 


Momentary  Closure  Switch 
to  assist  in  tuning  up 
transceiver 


RCA  Phone  Jack 
from  PK-232's 
CW  output 


Shielded  Cabling  [ 
between  PK-232 
and  transceiver 


n 


1/8"  Miniature  Phone  Jack 

from 
CW  Key  or  Electronic  Keyer 


J 


I 


1/4"  Phone  Jack 
to  transceiver's 
CW  input 


35mm  Film  Canister 
Enclosure 


Fig.  2.  AD  IBs  **Tune-up  Assistant."  See  text  for  ftdl  details. 
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accessories  to  ihe  amateur  mar^ 
keiptace.  They  can  sometimes 
lead  to  eventual  independence 
from  the  need  to  get  up  every 
day  and  trudge  off  to  the  some 
job  at  someone  else's  place  of 
business. 

Photo  opportunity 

From  Thomas  Hart  ADIB: 

"Being  active  on  all  bands  from 
160  through  2  meiers,  on  a  va- 
riety of  modes,  I  decided  to  add 
a  PK-232  terminal  unii  lo 
my  station  to  augment  CW  as 
well  as  the  various  digital 
modes  of  operation.  Since 
converting  over,  I've  found 
myself  using  my  straight  key 
and  keyer  very  infrequently,  re- 
lying instead  on  my  computer 
and  terminal  node  controller 
(TNC)  for  virtually  all  non* 
voice  communications. 

*Tor  those  times  when  I  need 
to  manually  key  the  transmitter 
(for  adjusting  power  output  and 
for  antenna  tune-up),  F  ve  found 
ihis  simple  device  (shown  in 
Fig*  2)  to  be  more  than  ad- 
equate. Basically^  it  consists  of 
a  discarded  35mm  film  canister, 
holding  a  momentary  push-but- 
ton switch,  that  can  be  used  to 
key  my  transmitter,  allowing  me 
to  make  final  adjustments  to 
the  transcciver/transmatch 
combination.  There's  also  a 
miniature  female  1/8"  phone 
jack  in  the  side  of  the  canister 
for  inserting  a  straight  key,  bug, 
or  electronic  keyer  if  desired... 
just  for  nostalgia, 

"The  few  parts  needed  are 
readily  available  from  any  Ra- 
dio Shack  store  and  the  layout 
is  noncriticaU  quick  and  easy. 
Simply  cot  the  line  that  pres- 
ently connects  your  TNC  to  your 
rig's  keying  input  and  insert  the 
circuit  shown  in  Fig.  2  in  paral- 
lel with  that  line-  The  entire 
project  should  take  only  a  few 
minutes  to  complete...  not 
counting  the  lime  needed  to  go 
to  the  store  to  buy  the  roll  of 
film!  The  converted  film  canis- 
ter stands  on  the  shelf  next  to  my 
Kenwood  transceiver  and  has 
been  very  useful  for  my  own 
operating  setup.  I  hope  that 
some  variation  on  it  will  work 
for  you  just  as  well." 


More  small  bulbs 

From  Andrew  Gretchenuk: 

"A  good  replacement  bulb  for 
meters  and  dials  in  modern 
transceivers  can  be  found  in  the 
type  2182  miniature  lamp.  The 
2182  is  rated  at  14  volts  at  80 
milliamperes  and  has  an  average 
bulb  life  of  40,000  hours  (that 
equates  out  to  nearly  five  years 
of  constant  running!).  If  oper- 
ated at  somewhat  less  than  14 
volts,  the  life  expectancy  will 
naturally  increase.  For  instance, 
when  operated  at  12  volts,  the 
2182  lamp  draws  75  milliam- 
peres and  will  probably  last  20 
to  25%  longer  yet.  Long  life  for 
our  transceiver's  bulbs  is  impor- 
tant, especially  if  the  equipment 
IS  left  running  24  hours  a  day, 
as  in  the  case  of  most  packet 
BBSs,  digipeaters,  and  network 
nodes.  The  2 1 82  lamp  measures 
about  3/16"  in  diameter  and 
7/16"  long  and  comes  with  suf- 
ficiently  long  wire  leads.  It 
would  be  a  good  replacement 
choice  for  spots  where  that 
physical  size  doesn't  preclude 
its  use.  Check  out  the  Mouscr 
catalog  (tel.  800-992-9943; 
http://www*mouserxom)  as 
one  source  for  this  lamp  and 
keep  a  few  of  these  bulbs  on 
hand," 

Check  out  this  Web  site 

73  Amateur  Radio  Today's 
"Ham  To  Ham"  column  past 
columns  are  now  available  on 
the  Internet  Web  pages  at:  http:/ 
/www.rrstaxom/hth  as  a  service 
to  the  column *s  readership.  The 
site  is  being  provided  through 
the  good  graces  of  Mark 
Bohnhoff  WB9UOM.  Surf  over 
and  have  a  look! 

Don*t  put  off  sending  in  your 
own  favorite  tips,  ideas,  sugges- 
tions or  shortcuts  to  my  address 
at  the  beginning  of  the  column. 
To  keep  "Ham  To  Ham"  lively 
and  interesting  I  need  more  con- 
tinuous  input — your  input,  Jusi 
jot  down  whatever  you'd  like  to 
pass  on  to  others  from  your  own 
experiences  in  our  hobby  and 
rH  do  the  rest.  Tm  waiting  to 
hear  from  you. 

•Murphy's  Corollary:  What- 
ever it  is  that  you  want  to  do,  you 


must  always  do  something  else 
first  I 

Finally,  a  special  thanks  to  aU 
of  this  month *s  contributors: 

PhU  Salas  AD5X 
1517  Creekside  Drive 
Richardson  TX  75081 

John  Nix 

9123  Highway  23  NE 

Foley  MN  56329-9501 

Richard  L.  Measures  AG6K 
6455  La  Cumbre  Road 
Somis  CA  93066 

Mark  Marholin  KE6JJR 
1588  Four  Oak  Circle 
San  Jose  CA  95131 

Thomas  M.  Hart  AD  1 B 

54  Hermaine  Avenue 
Dedham  MA  02026 

Andrew  Gretchenuk 
12233  Rosaro  Avenue 
Warm  Mineral  Springs  FL 
34287 

Note:  The  ideas  and  sugges- 
iions  conrributed  to  this  coiumn 


by  its  readers  have  not  necessar* 
ily  been  rested  by  the  column's 
moderator  nor  by  the  staff  of  73, 
and  thus  no  guarantee  of  opera- 
tional success  J s  implied.  Al- 
ways use  your  own  best 
judgment  before  modifying  any 
electronic  item  from  the  origi* 
nal  equipment  manufacturer's 
specifications.  No  responsibility 
is  implied  by  the  moderator  nor 
by  73  for  any  equipment  dam- 
age or  malfunction  resulting 
from  information  si*ppiied  in 
this  column. 

Please  send  al!  correspondence 
relating  to  this  column  to  73* s 
**Ham  To  Ham"  column,  c/o  Dave 
Miller  NZ9E,  7462  Lawlcr  Av- 
enue, Niles,  IL  60714-3108, 
USA.  All  contributions  used  in 
this  column  will  l>e  reimbursed  by 
a  contributor's  fee  of  $10,  which 
includes  its  exclusive  use  by  73, 
We  will  attempt  to  respond  to  ail 
legitimate  contributors'  ideas  in  a 
timely  manner,  but  be  sure  to  send 
ail  specific  questions  on  any 
particular  tip  to  the  originator  of 
the  idea,  not  to  this  column's 
moderator  nor  to  73. 
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A  Quality  Transceiver  for  the  Sorious  Low  Power  Operator 


Completely 
Re-engineered! 


An  aU  n^w  f ecefvef  de^gn 
incorpor  Jtfhg  a  custitsm  Trnxer  Trom 
Synergy  Mjcte3w»«  Corp.  for  ftidng 
ii^ai  petiaifuance  and  dyndfTiic 
raji^  to  compete  with  the  bett  fuS 
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RF  speech  proce^i^g  and 
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Jmptoi^  full  bfeak  in  CW  and  built  in  iambic  key^ 
SCAF  filler.  Va;riable  bindw*6th  from  i  OOHz  lo  3400Hz.  No  f tnging  ev€fl  at 
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'       Very^  tow  power  dtsiin  *  IBOMa 
&  12V  means  futE  weekend  of 
Giperating  on  small  bahery 
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Designed  &  Built 
in  the  U.S.A 


Custom  designed  mixer  from 
Synergy  Microwave  Corp,  is 
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performance 
receiver* 
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HsK  Krboom 


Number  SS  on  your  feedback  card 


Your  Tech  Answer  Man 


MichaelJ.  GeierK&IUM 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 


More  TV 

Last  time,  we  examined  the  his- 
tory and  basic  theory  behind  scan- 
ning  a  television  image.  Let's 
continue,  thh  time  looking  at 

color  aitd  the  maki? up  of  the  video 
signal. 

The  magic  rainbow 

As  soon  as  fuUv  ckctrunic  lel©- 
vision  began  to  lake  off  tn  the  mar- 

kciplace — perhaps  even  before 
then — work  began  on  adapting  it 
for  color.  Borrowing  from  the  old 
scanning  disk  concepU  CBS  created 
a  color  TV  system  that  was  a  hy- 
brid of  the  old  itnd  the  new.  (t  used 
a  picture  tube  to  create  a  mono- 
chrome image,  with  a  rotating  disk 
in  from  of  it.  This  disk  didn't  scan 
the  image^  though.  Instead,  it  was 
broken  up  into  three  sections,  each 
consisting  of  a  color  filter  for  each 
of  the  additive  primary  colors;  red, 
green  and  blue,  The  disk  was  anto- 
malically  synchronized  to  tlie  ver- 
tical scan  rate  of  the  incoming 
signal,  resulting  in  the  successive 
display  of  three  pictures,  one  in 
each  color  The  human  eye,  wMch 
cannot  sense  color  changes  very 
fast,  integrated  all  three  pictures 
into  one  full-color  image.  It 
worked,  but  it  hud  limited  bright- 
ness, due  to  the  light  toss  through 
the  fitters,  and  there  was  some 
flicker  And,  just  like  with  the  old 
mechanical  scanning  system,  it 
took  a  big  disk  for  the  si-£e  of  the 
resulting  picture  to  be  acceptable. 
Ultimately,  an  all-electmnic  sys- 
tem created  b>  RCA  engineers  won 
ouL  just  as  all-elecuunic  television 
itself  had  displaced  mechanical 
scanning.  But  how  the  heck  do  >  uu 
crcalc  coloi^  on  the  face  of  a  tube? 

Rare  earths 

Just  as  the  phosphors  in  mono- 
chrome piaunr  tubes  could  be  made 
to  give  off  white  light  (weiL  OK, 
bluish-while),  tt  was  found  thai 
various  minerals  called  "rare 


earths''  would  generate  different 
colors  when  struck  by  an  electron 
beam.  With  careM  selection,  it 
was  possible  to  create  red,  green 
and  blue  phosphors.  The  trick 
now  was  to  scan  three  separate 
images,  with  three  separate 
beams,  in  one  picture  tube.  How 
could  you  do  that? 

Playing  the  angles 

The  answer  was  simple  geom- 
etry, combined  with  souk  high-pre- 
cision manufacturing.  The  colored 
phosphor  dots  were  deposited  on 
the  inside  fai^  of  tlK  picture  tube 
in  a  repealing  panem.  each  group 
of  three  next  to  another.  For  many 
years,  that  pattern  was  a  tiny  tri- 
angle  composed  of  round  dots. 
Then,  in  the  i960s,  the  Sony  Cor- 
poration invented  and  introduced 
their  Trinitron*^  tube,  which  put  the 
three  colors  in  stripes,  one  color 
next  to  the  other  This  resulted  in 
more  of  the  beams  hitting  the  phos- 
phors instead  of  the  space  between 
them  (because  there  was  less  space 
wasted),  and  thus  much  higher 
brightness — it  gave  the  company's 
TVs  a  tremendous  advantage.  The 
basic  Triniu^n  patent  has  long  since 
expired,  and  virttially  all  current 
sets  are  made  with  striped  tubes. 

A  quick  detour 

By  the  way,  if  you're  thinking 
that  having  the  colors  next  to  each 
other,  no  matter  what  the  configu- 
ration, would  produce  three  images 
that  didn't  quite  overlap  perfectly, 
you're  absolutely  right !  Luckily,  the 
human  eye's  abiHiy  to  distinguish 
color  changes  over  small  distances 
is  ven  limited.  The  result  is  that  the 
eye  blurs  Hvs  three  pictures  into  one 
full-color  image.  Heaven  only 
knows  what  a  color  TV  picture 
looks  like  to  an  eagle.  Probably 
nothing  very  good.  If  }'ou  want  to 
sec  what  the  picture  is  really  made 
of,  gel  right  up  to  the  face  of  the 
tube  and  lake  a  look — youll  plainly 
see  the  red,  green  and  blue  stripes. 
The  only  TV  sets  that  acmally  over- 
lap  color  are  projection  sets  widi 
separate  projection  ttibes,  one  for 
each  of  the  three  colora. 


I 


Back  to  our  story 

So,  you  now  had  the  necessary 
elements  to  paint  three  pictures. 
But,  hov^  10  scan  the  three  images? 
At  the  back  of  the  tube,  in  the  neck, 
were  separate  "electron  guns," 
which  were  just  like  the  ones  in  a 
monochrome  tube,  except  that  them 
were  three  of  them  next  to  each 
other.  Behind  the  layer  of  phos- 
phors on  the  tube's  face,  a  meiaJ 
grille  with  very  fine  holes,  called 
the  *  shadow  mask,"  was  placed. 
The  angle  of  the  holes  pennitted 
only  the  beam  coming  from  the  req- 
uisite ^n  to  enter,  sio  the  beam  for 
the  green  image  could  only  light  up 
green  phosphors,  and  so  on.  Now, 
it  really  was  possible  to  paint  three 
colors  at  the  same  time,  all  indc- 
pendendy.  But  from  where  was  the 
color  signal  to  come? 

SooQ-eeeel 

Talk  about  a  bandwidth  hog!  It 
was  possible  to  simply  transmit 
three  complete  TV  signals,  use 
three  tuners  at  the  set,  and  he  done 
with  it.  Possible,  vcs.  Practical,  no. 
First  of  all,  such  a  scheme  would 
require  using  up  three  times  the 
spectmm  space  of  a  montx^hrome 
signal.  Second,  it  would  require 
three  limes  the  transmitter  power. 
Third,  three  tuners  in  each  set  would 
be  mighty  expensive.  Finally,  do- 
ing it  that  way  would  m^ikc  the  sig- 
nals incompatible  with  the  milhons 
of  existing  monochrome  sets.  Why? 
Because  the  mono  set  would  only 
be  seeing  a  picture  whose  bright- 
ness values  corresponded  to  one 
color  out  of  three,  ll  would  be  rec- 
ognizable, but  it  would  sure  look 


Another  approach 

Hiere  had  to  be  another  way,  md 
there  was!  Inventing  it  meant  diiiik- 
ing  of  a  color  picture  in  a  com- 
pletely different  way:  as  two 
separate  elements.  One  was  the 
brightness  of  each  d>t  an  the  screen, 
which  was  exactly  the  same  a.s  with 
any  montxrhrome  picture.  The  sec- 
ond w  as  the  color  value  of  that  doi^ 
which  itself  consisted  of  two  nrore 
elements:  hue  (such  as  red  oninge, 
etc)  and  satiu^ion  (how  strong  the 
color  w  as). 

The  advantage  of  treating  the 
pkmre  that  way,  instead  of  as  three 
separate  images,  was  tremendous. 


Now  it  was  reasonable  to  consider 
sendin^:  the  image  in  about  the  same 
bandwidtli  as  a  montx:hrDTne  pic- 
ture. Remember  when  I  said  that  the 
eye  can't  discern  fine  spaiial  details 
of  color?  Well,  thai  meant  you 
didn^t  need  to  send  very  detailed 
color  information,  so  the  color  (or 
"chroma*')  signal  didnM  require  a 
lot  of  bandwidth,  as  long  as  the 
brightness  lor  *iuminance'*> 
bandwidth  was  high. 

Piggyback 

But  where,  oh  where,  could  you 
put  the  chroma  signal?  The  answer 
lay  in  a  bii  of  spectral  cleverness. 
Television,  being  a  repeating  phe- 
nomenon— each  line  repeals  ai  ihu 
same  rate,  no  matter  whai*s  in  the 
picture — had  most  of  its  spectral 
energy  in  repeating  clumps  of  fre- 
quencies, with  very  little  energy  in 
between  thenL  It  \\  ;is  decided  that 
a  subcarrier  signal  (a  carrier  riding 
on  the  luminance  signal)  could 
carry  the  color  information.  By 
careftilly  choosing  the  frequency  of 
the  subcarrier  so  that  it  didn't  di- 
vide evenly  into  die  line  rate,  the 
spectral  holes  could  be  filled  with 
the  color  signal.  In  theory,  the  two 
wouldn't  interfere  with  each  other! 

In  theory.  In  practice,  if  a  signal 
is  there,  it's  there,  and  you'll  see  it. 
Due  to  the  deliberate  nonhannonic 
nature  of  the  chroma  vs.  line  mte 
frequencies,  the  real  effect  was  that 
each  line  of  video  had  most  of  the 
chroma  peaks  and  valleys  in  differ- 
ent places,  and  each  frame  had  ihcni 
opposite  to  the  last  one.  The  result 
was  that  the  color  signal  appeared 
as  a  slight  herringbone  pattern, 
hard  to  see  because  it  tended  to 
average  out  o\er  two  frames-  If 
you  want  to  see  what  it  looks  like, 
get  a  black-and-white  TV  with  a 
manually  adjustable  tuner,  and 
turn  the  fme-timing  control  in  the 
direction  of  maximum  picture 
sharpness  (usually  clockwise). 
Keep  turning  it  a  little  more,  and 
you'll  see  the  herringbone  pattern. 
You  may  also  see  squiggly  lines 
that  move  with  the  audio  portion 
of  the  broadcast,  because  another 
subcarrier  carries  the  sounds 
using  FM. 

Exactly  how  the  color  informa- 
tJOTi  for  the  entire  visual  specirum 
is  encoded  onto  one  subcarrier  is  a 
fascinatiag  topic,  and  well  explore 
it  next  time.  Until  then,  73  de 
KBIUM. 
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Carole  Perry  WB2MGP 

Media  Mentors  Inc. 

P.O.  Box  131646 

Staten  Island  NY  10313-0006 


Visiting  local  schools 

It's  always  nice  learning  about 
what  hams  ane  doing  throughout 
the  country  to  help  promote  ama- 
teur radio  to  young  people.  It's 
important  to  share  ideas  with  each 
other  so  we  can  all  benefit  from 
the  successes  we*ve  been  fortu- 
nate enough  to  achieve.  My  friend 
Bob  Raffaele  W2XM  from  Al- 
bany, New  York,  has  always  been 
interested  in  getting  children  in- 
volved with  the  hobby.  He  re- 
cently sent  me  the  following 
article  he  wrote  in  hope  that  read- 
ers of  this  column  would  get  some 
ideas  that  they  could  use  in  Ihdir 
local  schools. 

Bob  writes:  "Most  of  us  get  so 
much  satisfaction  from  ham  radio 
that  we  want  to  share  it  with  those 
who  are  not  yet  involved.  For 
those  who  want  to  make  a  presen- 
tation to  school-aged  kids,  1  hope 
this  encourages  you.  School  kids 
are  curious  and  quick  to  learn. 
However,  there  are  obstacles.  In 
general,  kids  are  more  than  a  little 
impatient  and  undoubtedly  hard 
to  impress.  P ve  dealt  mostly  with 
6th  graders.  They  know  about  cel- 
lular phones  and  the  World  Wide 
Web;  they  will  not  be  awed  by  a 
demonstration  of  your  HT  and  a 
description  of  the  DX  you  can 
work  from  home. 

**Hams  communicate  via  key- 
board and  CRT,  voice ,  telegraphy, 
and  television.  They  talk  with  as- 
tronauts, DXpeditioners,  and  fel- 
low hobbyists  of  all  ages.  Hams 
are  pioneers  in  communications 
technology;  they  assist  in  emer- 
gencies; and  many  have  rigs,  and 
HF  or  packet  stations,  right  in 
their  cars.  To  help  chiJdren  to  ap- 
preciate our  world  of  amateur  ra- 
dio, we'd  like  to  teach  them  about 
all  these  things...  and  more, 

"In  our  enthusiasm,  however, 
wc  sometimes  have  a  tendency  to 
cause  kids  to  expect  more  than  we 
can  deliver  at  the  moment.  Let*s 
not  build  up  their  expectations, 


only  to  lei  ihem  down.  There  is 
no  sadder  sight  than  a  classroom 
full  of  disappointed  middle- 
schoolers.  Playing  it  safe,  this  pre- 
senter uses  40  SSB,  15  SSB,  and 
2m  FM  for  most  live  demonstra- 
tions, On-the-air  QSOs  are  only 
a  small  part  of  a  comprehensive 
lesson  on  ham  radio. 

"Nathaniel  KB2HPX  and  I 
have  planned  a  presentation  thai 
fills  two  to  three  hours  on  each  of 
two  days.  Tve  adapted  this  lesson 
for  6th  graders  because  at  this 
grade  level  they  know  enough 
geography  and  math  skills  to  ben- 
efit from  the  interactive  learning." 

Bob  goes  on  to  explain  that 
since  he  and  Nathaniel  teamed  up 
to  do  their  presentations  in  local 
schools  in  1992,  they've  been 
very  well  received.  But  recently 
the  demand  for  them  in  the  class- 
room has  decreased.  They  seem 
to  have  met  up  with  what  many 
of  us  in  the  classroom  are  start- 
ing to  encounter...  the  inevitable 
comparison  to  the  very  popular 
Internet. 

We  who  are  concerned  about 
the  recruitment  of  young  people 
into  ham  radio  need  to  be  ready 
to  change  our  old  motivation  tech- 
niques when  they  really  don't 
work  like  they  used  to. 

Bob  continues:  "On-line  access 
to  information  and  pictures,  and 
the  ability  to  transfer  large  quan- 
tities of  data  quickly  and  reliably, 
are  aspects  of  communications 
where  the  Internet  beats  amateur 
radio  hands  down  (as  long  as  elec- 
trical power  and  telephone  service 
are  available  and  uninterrupted). 
The  Internet  is  an  appliance: 
many  people  use  it,  but  few  un- 
derstand it.  Ham  radio  is  a  com- 
munications service  and  an 
educational  hobby  that  can  be  so 
totally  engrossing  it  can  easily 
become  a  'way  of  life/ 

'Terhaps  an  environment  in 
which  both  newcomers  and  vet- 
erans are  being  enriched  and  in 
which  technology  is  being  ad- 
vanced should  be  called  a  very 
successful  educational  institution, 
and  not  just  a  *hobby/ 

*'Here's  a  lesson  that  works 
well  in  a  classroom  and  includes 
operating  a  low-band  rig.  Forty 


meters  and  15  meters  are  the 
bands  of  choice.  The  antenna  is  a 
40m  dipole,  modified  to  enhance 
dual-band  operation. 

**With  hand-held  rigs,  small 
antennas,  repeaters  allowing  dis- 
tant contacts,  autopaiches,  and 
local  hams  standing  by  to  encour- 
age the  kids,  a  2-meter  contact  can 
be  greatn  Our  VHF  antenna  is  a 
vertically-mounted  coaxial  dipole 
that  is  placed  outside.  The  anten- 
nas should  be  installed  and  tested 
before  the  demonstration. 

"Kids  will  be  intrigued  to  find 
you  talking  on  the  air  as  they  en- 
ter the  classroom  that  day.  Using 
this  'teaser'  as  an  introduction  is 
a  good  idea  only  if  the  demonstra- 
tor is  not  performing  solo.  Some- 
one has  to  explain  what  is 
happening. 

"It  is  explained  that  the  only 
things  required  for  the  exchange 
of  voices  are  invisible  radio 
waves  and  devices  to  emit  and 
capture  them,  A  display  of  anten- 
nas can  be  set  up  so  the  students 
can  see  that  ham  antennas  need 
not  be  expensive  or  large  and 
cumbersome. 

"Students  can  calculate  the 


lengths  of  the  antennas  with  the 
help  of  formulae  that  you  provide. 
You  can  teach  the  meaning  of 
'frequency'  as  being  a  *  location 
on  the  dial/  Once  'frequency'  is 
in  their  vocabulary,  the  kids 
are  ready  for  some  algebra  and 
division:  Ixt  the  math  begin!'* 

W2XM  has  learned  to  work 
with  the  teacher  to  include  ama- 
teur radio  in  other  curriculum  ar- 
eas. Any  reader  who  wants  lesson 
plans  to  use  in  different  subject 
areas  can  write  to  this  "Hams 
With  Class"  column  or  to  Bob 
Raffaele  at  E-mail:  bobw2xm 
@tu.aibany.ny.us. 

Bob  and  Nathaniel  have 
learned  to  use  QSL  cards  and  the 
"Archie"  comic  book  published 
by  the  ARRL  in  their  presentation. 
They  seem  to  have  mastered  the 
importance  of  doing  lively 
demonstrations,  keeping  the  pace 
fast,  and  having  lots  of  visual 
materials  for  the  children. 

Bob  has  so  many  good  ideas  to 
share  about  his  experiences  in  the 
classroom.  We  wish  him  contin- 
ued success  as  he  continues  to 
persevere  in  trying  to  reach 
youngsters  in  local  schools. 


m-r^m 


Here's  what  people  ar&  sciying  about  tbe  best  propagation  software  ovailabfei 


This  is  a  cool  product!  -  Ham  Radio  Online 

HFx  will  become  a  poweiflii  force  in  the  field  of  HF-propagadon 

prediction  and  analysis,  -  QST 

HFx  figures  among  die  most  complete  and  best  developed 
prediction  sofhvare  tools.  —  Megahertz 

Very  intuitive  and  visual .  .  .  easy  to  understand!  —  CQ  (Japan) 

Its  uncanny  how  accurate  (HFx)  is!  —  N9VIiW 


wp« 


Check  out  our  web  siice  for  mory 
information.  Take  the  guided 
tour  or  download  a  demo  copy 
and  try  It  out  yourself! 

http:fiwww,psTv,  comfhfxl 


For  more  Iti  form  a  lion  or  to 

order,  call  or  write  U5  at; 

HFx-73 

Pacific- Sierra  Research  Corporation 

2901  28  th  Streer,  Suite  300 

Santa  Monica,  CA  90405-2938,  USA 

i-S00-S20-4PSR 

FAXi  310-314-2323 

Outside  the  U.S.  &  Canada: 

310-314-2300 

E-maih  hfe%mgate(?^psrv.com 

Visa  and  MasterCard  atctrpted 
$129.00  postpaid  worldwide 


CtRCLE  226  ON  READER  SERVICE  CARD 
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Bill  Brown  WB8ELK 
139  Angela  Dn  Apt.  B 
Madison  AL  35738 

California  balloonln' 

During  a  recent  visit  with  Mike 
Henkoski  KC6CCC  in  San 
Clcmentc,  Catiromia.  I  had  the 
opportuniiy  to  panic ipaie  in  a 
unique  experiTiieni.  Mike  had  de- 
signed an  FM  ATV  iransmilier 
and  amplifier  for  the  2  GHz  band. 
Now  he  wanted  to  use  a  high  alti- 
tude balloon  flight  to  test  out  ihe 
range  of  his  1-wati  transmitter  in 
combination  wiih  his  latest 


Ham  Television 

(2  pounds  toial)  consisting  of  a 
small  exciter  board  on  2.442 
GHz,  a  1  'W^ati  ampiifiet,  a  home- 
brew circular  patch  anienna  on 
ihe  bottom  ot  ihe  package  and  a 
color  TV  camera  (Compular  pin- 
hole). Four  D-size  lithium  cells 
[made  by  SAFT,  available  from 
Avex  Electronics  (SOO)  345- 
1 295]  provided  power  for  the 
system  to  give  him  nearly  seven 
hours  of  operating  time.  Note: 
The  2  GHz  Transmitter  and  am- 
plifier are  products  designed  for 
commercial  surveillance  and  re- 
tuned  for  the  amateur  band.  For 


As  the  wind  gusted,  Lisa  nearly  went 

for  a  rider 


ground  station  configuration. 
Back  in  November  he  had  flown 
just  such  a  lr:;msnutier  onboard  a 
rocket  that  sent  it  up  to  53  miles 
high  above  the  Black  Rock  Desert 
in  Nevada  with  phenomenal  re- 
sults (watch  future  culunms  for 
the  story). 

The  payload 

Mike^s  payload  was  a  very 
light  weigh!  Siyrofoam  '^  package 


more  information  on  these  prod- 
ucts, check  out  their  Web  site  at: 
http  :ilmicrotekelectron  ics  .com . 

The  ground  station 

The  receive  setup  consisted  of 
a  60-inch  satellite  dish  originally 
designed  for  the  Ku  band  fKTI 
brand  with  an  F/D  of  Q.4I ,  avail- 
able  from  Skyvision  (SOO)  543- 
3025].  Mike  mounted  a  Microtek 


Photo  A,  (All  photos  by  Bill  Brown  WB^ELK,)  Mike  Henkoski 
KC6CCC  hfflds  the  2  GHz  AT\^  payload.  The  exciter  board,  color 
camera  and  patch  antenna  can  be  seen. 
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Photo  B.  f.isi/  Tiiv/or  prepares  to  launch  the  balloon  from  a  park 
near  San  Cltftw/ite, 


2  GHz  receiver  board  on 
the  dish  tilung  with  a  Tecam 
dual-patch  circularly-polarized 
antenna  located  in  its  focal 
point,  designed  to  slightly 
underilluminaie  it. 

Tha  flight 

February  1  si  turned  out  to  be  a 
typical  sunny  California  day  just 
perfect  for  launching  a  balloon. 
Mike  KC6CCC,  Duane  Snipes 
WB6GGE  Bill  WB8ELK  and 
Lisa  Taylor  set  out  for  a  park  jusi 
cast  of  Mike's  house  to  set  up  the 
ground  station.  In  addition  to  the 
60- inch  dish  sitting  next  to  Mike's 
tiuck*  we  were  able  to  link  the 
launch  (as  well  as  the  received 
dow^nlink  from  the  balloon  during 
the  night)  to  the  KC6CCC  ATV 
repeater  on  top  of  Santiago  Peak. 
This  unique  all-microwave  re- 
peater operates  with  iin  input  on 
10.4  GHz  and  an  output  on  3.480 
GHz  and  will  be  a  subject  for  a 
future  column.  Mike  linked  the 


launch  activities  up  to  the  repenier 
via  a  special  link  receiver  on 
2.418  CjHz,  To  cover  the  major- 
ity of  ATVers  in  the  region,  one 
of  the  local  ATVers  took  the  out- 
put  of  Mike's  repealer  and 
retransmitted  it  out  via  the 
WA6SVT  ATV  repeater  falso  lo- 
cated on  Santiago  Peak  with  a  434 
input  and  1253*25  output).  The 
flight  coverage  would  involve 
two  ATV  repeaters  and  four 
frequenqf  bands! 

As  Mike  and  Duane  set  up  the 
ground  station  and  tested  the  links 
to  the  ATV  repeaters*  Jim  Porep 
KC6TFV  and  Curt  Toumanian 
N6T^"B  four  chase  crew)  arrived 
on  the  scene.  We  started  the  bal- 
loon inflation  and  final  checkout 
of  the  payload.  Jusi  before  liftoff, 
Lisa  (holding  the  balloon)  nearly 
went  for  a  ride  herself  as  a  couple 
of  w  ind  gusts  kicked  up.  Fortu- 
nately, things  quieted  down  and 
the  balloon  took  off  nicely  with- 
out her. 


Pkota  C  (i  io  r}:  Mike  KC6CCC  adjusts  the  receive  dish  white 
Duane  WB6GGF  and  Lisa  watch  the  *owniinked  videos 


Although  the  package  was 
spinning  around  quiie  a  bit 
(Draraamine  will  be  in  our 
travel  kit  next  time),  the  trans- 
missions from  the  balloon  were 
snow-free  most  of  the  time  and 
in  beautiful  color  As  the  balloon 
gained  altitude,  we  could  see  the 
California  coastline  from  San 
Diego  to  Malibu,  as  well  as  sev- 
eral islands,  inctudtng  Catalina. 
Just  before  the  balloon  bursE  at 
an  altitude  of  around  95,000 
feel,  we  couid  clearly  sec  the 
blackness  of  space  and  the  cur- 
vature of  the  Earth,  We  could 
see  a  large  portion  of  southern 
California  extending  from 
Malibu  all  the  way  Lo  the  Sal  ton 
Sea.  Even  though  the  payload 
was  well  over  50  miles  away,  the 
reception  was  still  snow-frcc  a 
good  deal  of  the  time,  with  some 
deep  fades.  Although  the  large 
dish  had  a  narrow  beamwidth, 
ft  was  possible  to  bring  in  a  great 
picture  most  of  the  lime. 


When  the  balloon  burst,  we 
could  see  the  package  flip  over 
and  saw  bits  of  the  balloon  Oy 
past  the  camera*  The  parachute 
descent  was  smooth  and  we  were 
all  ama/ed  at  just  how  low  on  the 
horizon  we  could  still  see  decent 
video.  Apparently  the  signal  was 
**knife-cdging"  over  a  nearby 
range  of  mountains,  and  we  could 
see  a  snowcapped  mountain  and 
a  small  town  below  the  payload 
just  before  it  landed. 

Using  cross-bearings  from  the 
launch  site.  Mike  WA6SVT's 
QTH,  and  the  chase  crew,  we  de- 
termined thai  the  payload  had 
landed  in  a  particularly  rugged 
area  just  east  of  Santa  Rosa 
Mountain,  about  10  miles  south 
of  the  town  of  Anza.  Unfortu- 
nately, it  has  not  been  recovered 
as  of  this  writing. 

Although  the  payload  was  lost, 
the  flight  was  certainly  a  success- 
ful demonstration  of  the  capabiii- 
ties  of  microwave  FM  TV. 


Photo  D.  a  to  r):  Jim  KC6TFV  and  Cun  N6TWB  prepare  to  chase 
the  payload  with  their  mobiie  2  GHz  ATV  receive  station. 


NeUER  SflV  DIE 

Continued  from  i>age  47 

mountain  climbing 
music:  reading  music 
music:  playing  an  instrument 
music:  familiarity  with  classics 
music:  familiarity  with  opera/ 
opereiias 

orienteering 

parachuting 

phoiogniphy 

ping  pong 

poetry 

printing 

public  speaking 

rallying 

repairing  household  stuff 

rollerskating/blading 

running 

scuba  diving 

sculpting 

sewing 

skiing 

skydiving 

snowboarding 

soldering 

speed- reading 

spelling 

spelunking 

surveying 

swimming 


tennis 

tree  pruning 

tumbling 

typing 

ultra-tight  Oying 

video  making  &  editing 

water- skiing 

welding 

whittling 

woodworidng 

wrestling 

writiDg 

The  Sudbury  Valley  School 
doesn't  have  the  equipment 
n^ded  for  kids  to  learn  most  of 
the  above  skills,  so  ihey  encour- 
age the  kids  to  apprentice  out  to 
learn.  As  there  are  more  schools 
like  this  my  sneaky  plan  for  set- 
ting up  mobile  laboratories 
which  could  make  the  equip- 
ment and  teachers  available  lo  a 
number  of  schools  would  be 
practical. 

Kids  interested  in  learning 
about  woodworking  could  sign 
up  to  use  the  equipment  in 
the  woodworking  trailer  when 
it's  parked  for  a  week  or  so  at 
the  schooL  Ditto  other  skills 
Continued  an  page  61 


AMATEUR  TELEVISION 

Web  site:  www.hamtvxom 


GET  THE  ATV  BUG 


.wu^aUA^Utin  •fU^l^Utawt^ 


■  1  r  i-^tit\^  1.^  "ffl^  I  -  [  ^  1  ^  ■■  :'iT  rt^  -'■  "^  1  ^ 


>10  Watt  pep 
Transceiver 

Only  $499 

Made  in  USA 
Full  Color 
and  sound 

TC70-10  420-450  MHz  ATV  Transciever 

ATV  is  no  more  difficult  to  get  on  vs.  any  voice  mode 
except  you  just  pfug  in  your  camcorder  to  trans mtt, 
and  your  TV  set  to  receive  the  picture  and  sound. 
That's  it  -  you're  seeing  as  well  as  talking  to  other 
hams  live  and  in  color.  No  other  radios,  computers 
or  interface  boxes  required, 

DX  is  90  miles  snow  free  line  of  sight  using  t4dBd  ant 

Show  the  shack,  home  video  tapes,  zoom  in  and  describe 
projects,  show  computer  graphics  or  programs,  repeat 
SSTV  or  even  Space  Shuttle  Video  and  audio  if  you  have 
a  TVRO.  Go  portable  or  mobile,  do  public  service  events, 
RACES,  AREC,  CAP,  transmit  the  focal  radio  club  meet, 

HAMS;  Call,  Write  or  Email  for  our  1 0  page  ATV  CataTogue  for 
more  info  -  We  have  it  aJl!  Transmitters,  Downconverters,  Ampli- 
fiers, Repeater  modules,  and  more.  We  also  have  wired  and 
tested  boards  for  the  builder,  R/C,  Rocket  and  Balloon  ATVers. 


(818)  447-4565  M-Th8am-5:30pmpst    Visa.  MC.  UPS  COD 

P.C.  ELECTRONICS       ^"I'J'-.'^Tf'^l^f^fi "T 


2522  Pax  son  Lane  Arcadia  CA  91007 


24  Hr.  FAX  {818}  447-0489 
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Number  60  on  your  Feedback  card 


Michael  Bryce  WB8VGE 
2225  Mayflower  NW 
Massillon  OH  44646 


April  showers  bring  May  llow' 
ers,  but  they  also  bring  ihc  Diiy- 
ton  Hamvention^!  This  year, 
the  QRP  forums  will  be  larger 
than  ever.  Last  year,  we  com- 
pletely tilled  the  banquet  room  on 
Saturday  night  1 

Here's  this  year's  information 
directly  from  the  source,  Bob 
Gobrick  VOl  DRB/WAf7ERB, 
FDIM  Pii  hi  icily  Chairperson; 

Four  Days  In  May  QRP 
Symposium —the  amateur 
radio  QRP  event  of  1997 

The  QRP  Amateur  Radio 
Club,  Internationa]  (QRP-ARCl) 
proudly  announces  the  second 
annual  Four  Days  In  May  QRP 
Symposium  to  be  held  on  Thurs- 
day, May  15.  1997— the  first  of 
ihc  four  festive  days  of  1 997  Day- 
ton hamvention  QRP  activities. 
Mai'k  your  calendar  for  this  extra 
bonus  day  and  register  early  for 
this  not-to-be-missed  QRP  event 
of  the  year. 

Amateur  radio  QRP  presenta- 
tions, workshops  and  demonstra- 
tions will  be  the  locus  of  the 
full  -day  Thursday  activities  to  be 
held  at  the  Days  Jnn  Dayton  South 
(513-847-8422).  Last  year,  this 
sold-out  event  had  a  ''standing- 
room-only"  crowed  of  100  enthu- 
siastic pre-registered  attendees. 
For  1997,  the  FDIM  QRP  Syiii- 
pDsiuni  w^ill  be  moved  to  the 
hotel's  larger  ballrooiTi  facility,  so 
make  your  reservations  early  be- 
fore it  is  sold  out  again.  FDIM 
QRP  Symposium  attendees  will 
start  their  day  with  a  wake-up 
coJ'fce  social  and  then  plunge  into 
a  morning  of  multimedia  QRP 
presentations  by  renowned  QRP 
authors  and  designers.  At  midday, 
attendees  are  treated  to  a  catered 
lunch  and  QRP  door  prizes.  Then 
it  is  back  to  an  afternoon  of  ex- 
citing QRP  technical  presenta- 
tions. Topping  off  this  first  day 
will  be  an  evening  of  guest  QRP 
tutorials  sponsored  by  regional 
QRP  clubs.  The  1 997  Four  Days 
In  May  QRP  Symposium  will  be 
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the  talk  of  the  1997  Dayton 
hamvention. 

The  Four  Days  in  May  QRP 
extravaganza  then  continues 
with  the  annual  Friday  night 
QRP-ARCl  Awards  Banquet 
honoring  QRP  dignitaries  for 
their  service  to  the  amateur  ra- 
dio community.  Following  the 
awards  banquet,  a  special 
evening  has  been  set  aside  for 
ihe  FDIM  QRP  Vendor  Social 
where  prizes  will  be  drawn.  Sat- 
urday will  also  be  special  this 
year  with  an  evening  for 
QRPers  to  meet  the  many  re- 
gional North  American  and  in- 
ternal ion  al  QRP  clubs — bring 
your  banners!  QRP  Club  awards 
will  be  presented  to  those  who 


QRP  luncheon,  those  famous  "spe- 
cial'' Symposium  bag  stuffers  cind, 
finally,  an  endless  QRO  coffeepot. 

Please  send  your  S30  registra- 
tion fee  (US  check,  money  or- 
der, or  international  money 
order)  made  out  to  "Bob  bollctt'' 
by  May  L  1997,  to;  Bob  Follett 
AB7ST,  FDIM  Registration 
Chairperson.  2861  Estates  Dn, 
Park  City  UT  84060.  E-mail: 
bfollett@dtrclLcom. 

•  QRP-ARCl  Awards  Ban- 
quet— This  not-to-be -missed  l^ri- 
day,  May  1 6,  1997,  event  is  once 
again  being  hosted  by  FDIM  Ban- 
quet Chairperson  Pete  Meier 
WK8S.  Please  send  your  S 15  ban- 
quet ticket  fee  (US  check,  money 
order,  international  money  order) 
made  out  to  "Pete  Meier"  by  May 
U  1997,  to:  Pete  Meier  WK8S, 
4181  Rural,  Waterford  MI  48329. 
E-mail:  pmeier@tirxom. 


Last  year,  this  sold-out  event  had  a 

'standing-room-only'  crowd  of  100 

enthusiastic  QRPers/' 


submit  their  pride-and-joy  QRP 
construction  projects  for  judging. 

Four  Days  In  May  QRP 
Symposium:  frequently 
asked  questions 

•  QRP  Symposium  Present- 
ers— Please  submit  your  QRP 
technical  manuscripts  to  FDIM 
Technical  Paper  Chairperson 
Bruce  Muscolino  W6TOY/3  at 
P.O.  Box  9333,  Silver  Spring 
MD  20916-9333;  E-maU: 
w6toy@crbls.com.  Presenters' 
papers  will  be  bound  into  the 
1997  FDIM  QRP  Symposium 
Proceedings.  All  attendees 
receive  the  Proceedings. 

•  FDIM  QRP  Symposium  Reg- 
istration Fee — Registration  for 
the  Thursday,  May  15,  1997, 
FDIM  QRP  Symposium  will  be 
$30  if  prepaid  by  May  1.  1997, 
and  $35  after  that  date  or  at  the 
door.  At  the  door,  registration  may 
be  limited  if  we  once  again  sell 
out-  Please  register  early  to  guar- 
antee a  scat,  Registration  will 
cover  a  full  day  of  QRP  Sympo- 
sium activities,  which  include  the 
QRP  technictd  presentations,  the 
1997  FDIM  QRP  Symposium 
Proceedings,  the  scrumptious 
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•  FDIM  QRP  Vendor  Social— 
A  tradition  was  started  ai  FDIM 
1996 — a  special  evening  was  es- 
tablished to  officially  introduce 
our  QRP  vendors  from  around  the 
world.  All  are  invited  to  attend 
this  wonderful  Friday,  May  16, 
1997,  evening  social.  Preston 
Douglas  WJ2V  will  once  again  be 
our  gracious  host.  QRP  vendors: 
For  registration  information, 
please  contact  Preston  Douglas 
WJ2V,  QRP  Vendor  Evening 
Chairperson,  216  Harbor  View 
N.,  Lawrence  NY  1 1559.  E-maiJ: 
pdouglas  1 2  @  aol.com. 

Bob  Gobrick  concludes:  ''On 
behalf  of  the  entire  FDIM  team, 
I  invite  you  all  to  join  us  fur  the 
QRP  event  of  1997— the  Four 
Days  In  May  QRP  Symposium 
at  the  1997  Dayton  hamvention. 
Questions?  My  E-mail  is 
7  04  6  6 . 1 405  @  CO  m  p  u  s  er  ve .  com . 
See  you  all  there!" 

So  there  you  have  it — all  the 
information  you  need  to  join  us 
next  month.  I  highly  recommend 
the  Four  Days  in  May  for  all 
QRP  operators.  And  don't 
forget;  While  you  are  enjoying 
the  Four  Days  in  May,  your  wife 
can  be  off  happily  shopping  at 
the  Dayton  MalL  It's  within 


walking  distance  of  Days  Inn 
South! 

Rooms  for  Dayton 

As  in  the  past,  Myron  is  ban- 
dling  tbe  rooms  for  the 
hLimvention.  You  can  con- 
tact Myron  at  (330)  477-5717  to 
inquire  about  the  status  of  open 
rooms.  There  is  usually  a  wailing 
list,  so  don't  wait  loo  long, 

QRP-ARCl  dues 

One  more  time  Just  incase  you 
missed  it:  The  cost  of  joining  the 
QRP-ARCl  is  $17  for  US  hams. 
To  renew  your  membership,  the 
price  is  $15  lor  LfS  hams.  New 
membership  for  Canadian  hams 
is  $20;  renewals.  $18.  DX  mem- 
bers: the  price  of  new  member- 
ship is  $27;  renewals,  $25, 
Remember,  though,  that  these 
prices  include  air  tnail  delivery  of 
The  QRP  Qfuirrerly.  Send  your 
renewal  or  new  membership  re- 
quest to  mc  at  RO.  Box  508, 
Massillon  Oil  44648. 

There  are  no  special  forms  to 
fill  out.  All  1  need  is  your  check 
or  money  order  and  your  address. 
Watch  your  handwriting,  though, 
please:  make  Lj's  and  Vs  look  liJce 
what  they  are  supposed  to  be. 

If  you  were  a  member  years 
ago,  be  sure  you  let  mc  know.  If 
you  don't,  you'll  get  a  new  mem- 
bership number.  So  if  you  joined 
the  club  in  1972,  please  include 
your  old  QRP-ARCl  number. 
Remember,  you  are  a  member  for 
life  in  the  QRP-ARCL 

Net  worthy 

Much  to  the  displeasure  of  my 
wife,  I  keep  way  too  much  paper 
lying  art)und  the  house.  So,  to  pre- 
vent drowning  in  any  more.  Pve 
started  to  surf  the  World  Wide  Web 
m  my  search  for  technical  data. 

If  Tm  looking  for  datasheets  on 
semiconductors,  I  start  by  point- 
ing my  Web  browser  at  Harris 
Semiconductor.  They  are  at: 
www.semi.harris.com. 

Looking  for  a  special -purpose 
TC?  How  about  a  battery  charger 
chip  for  your  latest  QRP  rig? 
Then  by  all  means  check  out 
Maxim  pioducls.  They  specialize 
in  portable  (low  current)  ICs  and 
are  on  the  World  Wide  Web  at: 
w  w  w.  max  im  -  ic .  c  o  m . 


Micrel  Semiconductor  also  has 
its  own  Web  page.  They  are  lo- 
cated at  www.micrehcom.  Micrel 
handles  low  drop  out  regulators, 
power  supply  control  chips,  and 
power  MOSFET  drivers. 

Need  something  from  Texas 
Instruments?  Then  check  'era 
out  at  www.ti.com.  On  the  other 
hand,  if  you  have  no  idea  where 
to  find  that  special  or  unusual 
part,  then  a  peek  at  the  EITD  on- 
line (the  Electronic  Industry 

''That  shoots  my 

'paperless '  shack 

in  the  butt,  doesn't 


Telephone  Directory)^  with  its 
30,000  listings,  is  a  must.  EITD 
is  hiding  with  Electronic  Com- 
ponent News  at:  www.ccnmag 
.com/eitd. 

Most  of  the  Web  sites  have  the 
datasheets  for  every  part  that  the 
specific  company  makes.  You  can 
usually  view  these  datasheets 
online.  However,  1  like  to  down- 
load them  for  later  use.  If  you  do, 
you  should  know  that  the 
datasheets  are  stored  in  different 
formats. 

By  far  the  easiest  to  use  is 
Adobe  Acrobat.  li*s  free  and  eas- 
ily obtained  at  a  zillion  sites  on 
the  Web.  Most  of  the  time,  you 
can  get  a  copy  at  the  same  time 
you  download  the  data  files.  The 
best  part  about  Adobe  Acrobat  is 
its  ability  to  download  a  datasheet 
from  the  Web  for  use  on  either 
Macintosh-format  or  Wintel  ma- 
chines. Of  course,  Adobe  Acro- 
bat allows  you  to  prim  out 
datasheets,  too,  if  you  desire. 
Then  again,  that  shoots  my 
"paperless  shack"  in  ihc  butt, 
doesn't  it? 

Next  month 

I  have  a  special  project  for  you 
the  next  time  we  meet.  I'm  not 
going  to  tell  you  that  you  won't 
be  able  to  live  without  this,  but  it 
is  a  lot  of  fun  to  build  and  really 
does  something  usefiiL  As  a  mat- 
ter of  fact,  it's  not  so  much  a 
project  to  build  as  it  is  a  learning 
experience... 

Until  next  month,  see  you  at 
Dayton  Hamvention  97  f 
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requiring  specialized  equipment 
and  teachers* 

In  Cod's  Image 

Hmm.  here  goes  Wayne  again, 
stirring  up  the  religiously  in- 
spired. The  ARRL  is  absolutely 
right,  amateurs  should  not  dis- 
cuss religion  or  politics,  because 
in  these  areas  belief  is  stronger 
than  reason.  Indeed,  belief  is  so 
strong  that  many  people  can*i 
tell  it  from  reason,  so  any  at- 
tempt at  reasoning  just  makes 
them  angry. 

Wei],  that's  never  stopped  me 
from  upsetting  people  before,  so 
why  should  1  start  now? 

The  Bible  says  man  is  made  in 
God's  image.  Naturally  women 
have  a  bone  to  pick  over  this. 
Maybe  a  rib.  But  since  every 
person  is  different,  I  don*t  un- 
derstand the  "image"  concept. 
Are  we  talking  a  Japanese 
Sumo  wrestler?  A  Hottentot? 
Liberace?  Tom  Thumb?  Are  we 
talking  a  one-month-old  zygote 
or  a  120- year-old  woman? 

The  people  who  die  and  go  to 
heaven,  and  then  come  back 
(NDEs),  are  consistent  in  report- 
ing that  there  is  a  Gcxl,  though 
for  some  strange  reason  they 
seem  to  lose  any  interest  they'd 
previously  had  in  the  organi^d  re- 
ligions. None  of  their  reports  men- 
tion anything  about  Goid  being  in 
man's  image.  Or  woman's. 

Well,  we've  made  an  enormous 
amount  of  scientific  progress  in 
the  last  hundred  years,  but  little 
spiritual.  Most  of  our  major  reli- 
gions are  based  on  ideas  1,500, 
2,000,  2,500,  and  more  years 
old — ideas  expressed  in  the 
Bible^  the  Koran,  the  Talmud^ 
the  Baghavad-Gita,  the  Vedas, 
and  so  on.  I've  been  reading 
some  very  interesting  books 
about  how  these  ideas  devel- 
oped, but  Fm  sure  that  devout 
believers  in  any  of  these  sacred 
texts  would  get  very  upset  from 
reading  about  their  history. 

Okay,  so  stone  me  as  a  heretic. 
My  ancestors  were  thrown  out  of 
Scotland  for  being  religious 
nuts.  They  moved  to  Ireland,  be- 
coming the  Scotch-Irish.  The 
Irish  put  up  with  their  baloney 
for  a  while  and  then  they,  too, 
threw  them  out.  So  they  came  to 
America. 

How  does  God  handle  the  bil- 
lions of  other  solar  systems  in 
our  galaxy?  And  the  billions  more 
solar  systems  in  the  billions  of 


other  galaxies?  Did  God  have  a 
father?  If  not,  where  did  God 
come  from?  Everything  has  to 
have  a  beginning.  If  there  really 
was  a  big  bang  (and  the  more 
you  look  into  that  whole  idea, 
the  less  water  it  holds),  was  God 
there  before  it?  So  what  was 
God  busy  doing  before  there  was 
a  universe? 

If  our  universe  is  expanding, 
what's  it  expanding  into?  Is 
Earth  expanding  too?  If  the  uni- 
verse is  expanding,  wouldn't 
Earth  have  to  also  be  expanding, 
right  along  with  it? 

Now  I  can  see  why  I  should 
write  about  DXing  instead  of 
religion. 

Von  D'anikert.  Again! 

Yes,  1  know,  you're  a  whole 
lot  more  interested  in  who  won 
the  last  ARRL  Directors' 
election  than  reading  or  even 
thinking  about  the  Sphinx.  Af- 
ter all,  the  professional  Egypt- 
ologists already  know  every- 
thing there  is  to  know  about 
the  Sphinx,  right?  And  the 
pyramids,  too. 

Well,  having  visited  the  Sphinx 
a  couple  of  times,  and  having  read 
more  and  moie  about  it  recently^  I 


no  longer  trust  the  opinions  of  the 
professional  Egyptologists  as  to 
its  age, 

Erich  von  Diiniken*s  latest 
book.  The  Eyes  of  the  Sphinx, 
is  a  fun  read  about  ancient  his- 
tory, And  it's  very  well  docu- 
mented. He  demolishes  the  ex- 
perts (a.k.a,  prestigious  scien- 
tists) on  the  Sphinx  and  the 
pyramids. 

For  instance,  none  of  the  ex- 
perts have  come  up  with  a  reason- 
able explanation  of  how  the  pyra- 
mids could  have  been  built.  Von 
DSniken  discusses  all  of  the  pn> 
posed  theories,  and  destroys  them- 
He  cites  the  theory  of  Fhrofessor 
Davidovits,  an  archeological  ex- 
pert, who  says  the  giant  stones 
were  not  quarried  miles  away  and 
brought  to  the  site,  but  were 
poured,  just  like  concrete.  A  set 
of  hieroglyphs  found  in  1889  de- 
scribed the  manufacture  of  the 
concrete,  listing  29  minerals  (and 
where  they  could  be  found) 
and  several  natural  chemicals  as 
the  ingredients.  When  Professor 
Davidovits  mixed  up  a  batch  of 
this  cement  according  to  the  old 
recipe,  he  got  a  harder  concrete 
which  dried  faster  than  modem 
concrete  and  was  much  more 
Continued  on  page  63 
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WE  JUST  BUILD  THE  BESTI 


Our  LM-470D  is  now  redesfgned 
to  hold  15  ft.  of  antennae  at  70  mph! 
Tri-Ex  builds  tlie  finest  in  crank-up, 
free-standing  or  guyed  towers.         CALL 
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Crrr's  corner 


Joseph  J.  Carr  K41PV 
P.O.  Box  1099 
Falls  Church  VA  22041 
Email:  carr]j@  aol.com 


Depending  on  wlien  you  read 
this,  the  annua]  science  fair  sea- 
son is  either  in  full  swing  or  just 
completed.  Every  year,  in  most 
localities,  there  is  a  rtnund  of  sci- 
ence fairs  that  progresses  tiom  the 
school  level  to  an  area  fair,  to  a 
regional  or  state  fain  up  to  the 
international  fain  At  each  level 
there  is  a  sorting-out  process  in 
which  some  students  are  selected 
to  go  forward  and  others  are  not 
(we  never  say  'lose''  because 
that's  not  the  issue).  1  usually 
judge  three  to  six  fciirs  depending 
on  mv  available  time.  This  vear,  I 
did  not  do  as  many  as  in  the  past 
becau.se  I  teach  Visual  BASIC  (a 
computer  language)  on  Saturday 
mornings  at  our  local  community 
college. 

If  you  have  any  technical  abil- 
ity, or  if  you  are  trained  in  any  of 
the  sciences  or  mathematics,  then 
t  recommend  that  you  get  in- 
volved in  science  lair  judging.  It's 
really  rewarding  to  see  kids  who 
work  in  a  disciplined  manner  to 
ferret  out  some  bit  of  truth  about 
Nature.  While  few  of  them  will 
ever  earn  a  Nobel  Prize,  or  even 
take  up  science  as  a  career,  there 
is  a  distinct  learning  process  go- 
ing on.  Students  who  negotiate 
the  rigors  of  even  high  school  sci- 
ence learn  to  think  critically,  and 
to  organize  facts  and  data. 

Science  fairs  are  not  only  per- 
sonally rewarding 5  but  they  can 
also  steer  youngsters  into  amateur 
radio.  Perhaps  your  local  club 
ought  to  sponsor  a  special  prize, 
a  scholarship,  or  even  just  a  cer- 
tificate for  the  ''best  of  tain"  It 
would  certainly  get  some  public- 
ity for  the  hobby.  It  would  espe- 
cially he  useful  if  the  prize  is 
restricted  to  students  who  do 
something  related  to  radio,  or  who 
are  amateur  radio  operators,  or 
something  else  that  is  relevant. 
Most  science  fairs  have  a  time  for 
special  judging  by  professional 
societies  and  other  interested 
groups.  The  local  fair  coordina- 
tor can  get  you  the  information. 

62   73  Amateur  Radio  Today  *  Apr! 


If  you  arc  a  high  school  student, 
or  have  a  high  schooler  in  your 
household,  or  know  and  mentor 
(Elmer?)  a  student,  then  you 
might  warn  to  copy  the  material 
below  and  put  it  to  good  use. 

Winning  a  science  fair 

Science  fairs  arc  about  science, 
so  scientilic  method  counts  ibr  a 
great  deal.  When  I  wrote  about 
this  subject  one  time  before,  a 
reader  (of  a  different  magazine) 
wrote  me  a  harsh  letter  and  com- 
plained that  a  young  friend  had 
been  rejected  at  a  science  fair  be- 
cause she  did  not  have  a  stated  hy- 
pothesis. The  claim  was  made  for 


Number  62  on  your  Feedback  card  '  single  match  lights  off  the  kero- 
sene, then  the  original  hypothesis 
("cannot")  is  falsified. 

The  hypothesis  should  be  wTit- 
ten  out  before  the  experiment  is 
designed  and  conducted  Further- 
more, when  planning  the  experi- 
ment, decide  what  data  constitutes 
sufficient  proof  of  the  hypothesis 
and  null  hypothesis.  If  data  col- 
lection involves  some  ambiguity, 
make  a  prior  decision  on  how  to 
count  each  datum.  For  example, 
if  the  relevant  data  are  tempera- 
tures, and  you  classify  ''above  100 
degrees*'  and  ''below  100  de- 
grees," then  specify  beforehand 
where  readings  of  exacdy  1 00  de- 
grees will  go.  Some  people  will 
place  all  of  the  exact  readings  in 
one  class  or  another,  w^hile  others 
alternate  back  and  forth  (i-c  the 


'if  it  doesn't  have  some  hypothesis  at 
risic,  then  it  is  doubtful  science  at  best 
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her  that  the  project  was  a  perfectly 
valid  environmental  project  and 
was  based  on  good  data.  It  prob- 
ably was,  but  if  it  doesn't  have 
some  hypothesis  at  risk,  then  it  is 
doubtful  science  at  best. 

A  hypothesis  is  a  falsifiable 
statement  of  what  you  are  look- 
ing for.  The  term  "falsifiable" 
means  that  it  is  capable  of  being 
proven  false.  Indeed,  it  is  often 
easier  to  falsify  a  null  hypothesis, 
i.e.,  the  statement  that  something 
cannot  occur,  than  h  is  to  falsify 
the  hypothesis  itself  Here's  one 
example.  Suppose  the  hypothesis 
is  that  *'A11  cats  are  gray  in  color." 
You  can  inspect  I0,CK)0  gray  cats 
and  still  not  be  sure  that  all  cats 
are  gray.  Even  a  single  not-gray 
cat  disproves  the  hypothesis.  The 
example  is  trivial,  and  a  bh  weiik, 
but  you  get  the  idea. 

Another  example — but  please, 
please,  please  don't  try  this  ex- 
periment at  home.  Suppose  the 
hypothesis  is:  "Kerosene  in  an 
open  dish  cannot  be  ignited  by 
tossing  a  lighted  match  into  it." 
You  can  loss  a  thousand  matches 
into  it  and  see  them  doused  with- 
out knowing  for  sure  that  the  hy- 
pothesis is  correct.  Bui.  if  you 
rephrase  the  question  to:  "Kero- 
sene in  an  open  dish  can  be  ig- 
nited by  a  lighted  match,"  a 
different  situation  is  found.  If  a 
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first  100  degree  reading  goes  in 
one  class,  the  next  in  the  oppo- 
site class),  Still  others  randomly 
assign  the  data  point  to  one  class 
or  the  other. 

Do  enough  trials  of  the  experi- 
ment to  ensure  that  the  results  arc 
significant.  Doing  three  or  four 
trials  is  probably  not  sufficient. 
Perhaps  20  or  30  is  better.  No  one 
expects  high  school  students  to 
have  the  resources  and  time  to  do 
some  more  complex  experimenis 
with  the  number  of  repetitions 
that  statisticians  would  like^ — or 
that  professional  scientists  would 
use — but  "only  a  few"  is  clearly 
suspect. 

It  IS  also  critical  to  do  your  own 
work.  While  thai  should  go  with- 
out saying,  there  are  always  those 
who  have  someone  else  do  the 
work  and  submit  it  as  their  ov^n. 
Sighhh.  Of  course,  sometimes 
judges  make  errors,  i  recall  one 
youngster,  whom  I  knew  person- 
ally,  who  built  an  electronic 
project  too  well.  Some  judges 
claimed  that  he  had  to  have  had 
his  father  do  it  for  him,  because 
the  quality  of  construction  was 
too  good,  Bui  I  knew  the  kid  had 
done  a  lot  of  projects  other  than 
the  science  fair  project,  so  1  in- 
tervened and  convinced  them  that 
his  father  did  not  do  it.  hideed, 
he  probably  didn't  know  how — 


he  was  an  accountant  with  no 
amateur  radio  or  hobbyist  elec- 
tronics background.  The  kid's 
project  might  as  well  have  been 
in  Greek  Ibr  all  his  father  knew 
about  it  (same  with  the  boy's 
mother). 

Another  good  trick  is  to  keep  a 
complete  notebook  on  the  project. 
Professional  scientific  or  engi- 
neering notebooks  are  available, 
but  are  too  costly  for  most  high 
school  projecteers.  fhc  standard 
in  science  is  to  use  a  bound  note- 
book so  that  other  people  can  tell 
if  pages — perhaps  embarrassing 
pages — were  removed,  One  of 
those  speckled  black  and  white 
'^composition  notebooks"  is  just 
fine  at  the  high  school  level. 

Make  all  entries  in  the  note- 
book  in  ink.  Do  not  attempt  to 
erase  erroneous  entries.  Cross 
them  out,  in  ink,  note  the  date  of 
the  correction,  and  place  your  ini- 
tials by  the  correction.  Close  to 
the  same  spot  write  in  the  correct 
data,  if  available. 

Make  good  use  of  statistics.  If 
you  don't  know  anything  about 
statistics,  then  get  an  introductory 
book,  1  can  immodestly  recom- 
mend my  own  book:  The  Art  of 
Science.  !t  has  a  lot  of  very  good 
information  for  the  budding  sci- 
entist, and  is  well  within  the  in- 
tellectual reach  of  even  average 
high  school  students,  fhat  old 
bromide  about  ''you  can  prove 
anything  with  statistics,"  meaning 
that  you  can  propagate  rubbish, 
or  "there  are  liars,  damn  liars 
and  statistics,"  is  essentially  hog- 
wash.  There  is  only  good  use  of 
statistics  and  bad  use. 

Also,  learn  what  ''significant 
figures"  means.  If  you  measure  a 
potential  of  I  voU  and  a  current 
of  3  amperes  with  the  usual  mea- 
suring instruments,  the  answer  R 
=  E/\  ^  1/3  is  not  'U333333333" 
(or  however  many  digits  your  cal- 
culaior  can  carry),  but  "0.33" 
or  "0333"  at  most;  in  some  cases, 
it  might  even  be  "0.3."  The  judges 
are  not  only  not  impressed 
with  such  seeming  precision 
as  "0.333333333,"  but  might  be 
sufficicndy  w/; impressed  to  count 
off  significant  points  for  such 
sloppiness. 

The  display  that  you  prepare 
should  be  as  nice  as  possible.  If 
you  have  the  resources,  use  your 


computer  graphics  and  word  pro- 
cessor programs.  Mount  cvcry- 
ihing  on  foam-backed  poster 
paper  (or  even  use  one  of  those 
ihrce-panel  "science  fair"  dis- 
plays made  from  foam-backed 
poster  paper).  If  you  don'l  have 
the  resources,  then  hand  write — 
or  print— everything  as  neatly  as 
humanly  possible.  Judges  arc 
generally  not  impressed  enough 
with  the  display  lo  award  a  higher 
place  for  bad  science,  or  reduce 
the  place  for  good  science,  but  in 
borderline  cases  the  display  can 
make  the  difference.  And  if  you 
are  good  enough  to  go  to  the  re- 
gional or  state  science  fair  appear- 
ance becomes  a  lot  more 
significant.  At  that  level,  all  of  the 
competition  is  good. 

Above  all,  know  your  subject 
and  be  prepared  to  answer  some 
questions.  If  you  donH  know  the 
answer,  then  don't  try  to  scam  the 
judge — it  won't  work,  *'I  don't 
know"'  is  an  acceptable  answer  if 
it  is  the  truth,  especially  when 
followed  by  *\„byt  I  intend  to  fmd 
out."  The  essence  of  good  science 
is  the  Confession  of  Ignorance, 
coupled  with  the  integrity  to  ad- 
mit h  out  loud,  and  the  energy  to 
go  fmd  the  answer.  After  all,  the 
professional  scientist  spends  most 
of  his  or  her  time  oul  on  the  fron- 
tiers of  knowledge,  and  out  there 
Nature  is  very  unforgiving  of  a 
''know-it-all"  attitude.  '*Y  gwin 
erbyn  y  byd"  CTruth  prevails 
against  the  whole  world"),  the 
war  cry  of  the  Iceni  (Briton) 
Queen  Boudicca  (ca.  AD  61)  ap- 
plies to  science — but  only  for 
those  who  have  the  integrity  lo 
seek  it  out. 

New  boQk  for  computer 
types 

If  you  are  into  programming  or 
building  computers,  whether  for 
control  of  amateur  radio,  some 
other  pmctical  project,  or  jusi  for 
yuks,  then  there  is  a  book  thai  you 
need  to  sec.  Have  you  noticed  all 
those  accessories  ihat  work  off  the 
parallel  printer  port?  There's  a 
gazillion  of  them.  Ever  wondered 
how  they  do  that  trick,  and  how 
you  could  do  it?  Then  take  a  look 
at  Parallel  Port  Complete  by  Jan 
Axelson,  It  contains  the  hardware 
and  software  details  for  program* 
ming  and  interfacing  to  the  par- 
allel port,  I've  got  a  copy  to 


review,  and  it  looks  great!  It  Can 
be  bought  for  $39.95  (includes  Vi- 
sual BASIC  diskette),  and  is 
available  from  Lakeview  Re- 
search, 2209  Winnebago  Street, 
Madison  Wl  53704;  phone:  (608) 
241-5824;  FAX  (608)  241-5848; 
E-mail  jaxelson@lvr.com.  The 
cover  image  and  additional  infor- 
mation can  be  found  at  Web  site 
http://www.Ivr.com/ppcpress/ 
htm. 


Radio  BooksKop 


Photie  800-274-7373  or  603-^24-0058. 
FAX  603-924-&613.  or  see  order  forni 
on  pa^e  3^  for  ordexiag  iafonnatioci. 


How  to  Generate  $1 
Million  In  Extra  Sales. 


In  this  video  Wayoe  explains 
how  almost  any  conapany  can 
generate  lots  more  sales  us- 
ing PR  instead  of  advertising. 
Learn  the  secrets  of  how  to 
write  and  get  your  PR  re- 
leases published.  Learn  how 
to  gel  product  reviews  which 
are  pure  gold  for  sales.  Not 
one  company  in  the  ham  in- 
dustry is  taking  full  advan- 
tage of  the  power  of  PR.  This 
is  something  most  ad  agen- 
cies know  little  about.  The 
video  is  a  paltry  $39,95. 


World's  Fastest 
Code  Course 


The  old,  hard  way,  to  leam 
the  code  is  to  start  slow  and 
gradually  speed  up.  In  that 
direction  lies  madness.  The 
Blitz  Method  is  to  start  at  13 
or  20  wpm  irainediaiely.  Yes, 
tapes  are  available  to  help. 
Use  T-5  to  leam  the  charac- 
ters. T-13  will  get  your  Gen- 
eral ticket  with  a  few  hours 
work,  T-20  ditto  for  Extra. 
The  tapes  are  $7  each  and 
arc  as  nasty  as  Wayne  could 
make  them. 


Cold  Fusion  Journal 


Try  a  12-issue  subscription 
for  $50,  This  is  going  to  be 
one  of  the  largest  industries 
in  the  world  in  a  few  years, 
and  the  ground  floor  is  still 
open. 
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resistant  to  environmental  fac- 
tors. It  wasn't  long  before  a 
French  company  started  mak- 
ing concrete  using  this  old  recipe, 
and  Lone  Star  has  introduced 
the  harder,  faster-drying  mix  in 
the  U,S, 

A  microscopic  examination  of 
a  rock  sample  from  the  Great 
Pyramid  by  Davidovits  turned 
up  traces  of  human  hairs. 

You  can  sec  why  I  found  the 
book  so  fascinating.  It's  pub- 
lished by  Berkley  Books,  ISBN 
0-425-15130-1,  278pp,  $12. 

\fen  DMniken  makes  a  good 
case  for  the  Sphinx  being  up  to 
10,000  years  older  than  believed 
by  the  experts,  aiKl  the  same  for 
the  Giza  pyramids.  The  experts 
disagree,  mainly  because  they  say 
that  the  technology  required  to 
build  these  enormous  structures 
was  impossible  thai  early 

Encouraged  and  excited  by 
this  book,  1  next  tackled  Zacharia 
Sitchin's  When  Time  Began. 
This  Avon  pocket  book  runs 
410pp,  ISBN  0-380-77071-7.  and 
costs  only  $7,  Tve  got  four 
of  Sitchin's  books  to  read.  He's 
done  an  amazing  amount  of 
research    in    archeology    and 


ancient  texts  and  his  books  are 
thoroughly  illustrated  with  these 
references,  so  his  interpretations 
of  history  seem  well  founded. 
Interesting  stuff,  and  not  what 
you're  taught  in  school. 

It  is  upsetting  to  Egyptian  his- 
torians to  admit  that  the  major 
Egyptian  monuments  predate 
Egyptian  civilization  and  thus 
have  to  be  the  product  of  some 
other  people.  Or  maybe  non- 
people  (aliens). 

Oh  well,  Pm  sure  that  there^s 
no  possible  connection  between 
endless  ancient  texts  about 
aliens  and  the  current  spate  of 
abduction  reports,  UFO  sight- 
ings, the  shadowy  figures  behind 
the  Fed,  the  Council  of  Foreign 
Relations,  tl^  Bilderbergs,  the 
Illuminati,  and  so  on.  That's  all 
the  usual  conspiracy  hokum.  No^ 
let*s  ignore  all  that  nonsense  and 
worry  about  the  sunspot  cycle 
and  when  our  HF  bands  are 
going  to  come  back  to  life. 

Weird  Forces 

^fim    Daniken,    in    his    new 

Sphinx  book,  explains  how  the 

"pyramid  effect"  was  discovered 

by  Antoine  Bovis  in  the  1930s. 

This  is  the  strange  effect  which 
Continued  on  page  8 1 
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Communications  Simplified, 

Parti  6 


Peter  A.  Stark  K20AW 

P.O,  Box  209 

Mt.  Kisco  NY  10549 


So  far  we've  covered  a  few  of  ihe 
basic  antenna  types — the  dipole, 
1/4- wave  vertical,  and  the  yagi 
beam.  Let's  look  at  some  more  general 
concepts. 

Types  of  feedline 

When  an  anlenna  consists  of  two  iden- 
tical  parts,  such  as  the  two  halves  of  a  di- 

polc  or  the  driven  element  in  a  yagi,  it 
can  be  fed  by  a  balanced  line.  The  two 
sides  of  the  antenna  gel  equal,  bul  oppo- 
site, voltages.  For  low-power  applica- 
tions, 300-ohm  twinlead  cuuld  be  used, 
but  for  higher  powers,  or  if  fine  losses 
are  imponant,  an  open- wire  line  is  more 
common.  This  consists  of  two  conduc- 
tors, kept  apan  by  insulated  spacers  ev- 
ery few  inches.  These  spacers  have  less 
loss  than  the  continuous  strip  of  plastic 
used  in  the  twinlead, 

Bui  when  the  antenna  consists  of  un- 
!ike  parts,  such  as  a  vertical  antenna  and 
its  ground  plane,  you  should  use  an  un- 
balanced line,  such  as  a  coax  cable.  You 
can  mix  and  match  by  using  a  balun  to 


Magnetic  field 


generator 


Electric  fidd 


match  a  balanced  load  to  an  unbalanced 
line,  or  vice  versa.  With  a  transmitting 
antenna,  however,  you  must  be  sure  that 
the  balun  can  handle  the  power.  The 
balun  can  be  a  transformer,  as  discussed 
in  our  transmission  line  chapter,  or  it  can 
be  made  from  coax  cable. 

People  sometimes  use  a  coax  cable  to 
feed  a  dipole;  although  this  works,  it 
greatly  distorts  the  pattern  of  the  an- 
tenna, because  the  coax  shield  now  be- 
comes part  of  the  antenna,  and  itself 
radiates, 

^^There  is  one  concept^  often 
forgotten^  that  is  crucial  to 


success 


f^ 


Fig.  1.  Fields  around  a  dipole. 
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The  counterpoise 

In  the  electric  and  magnetic  fields  of 
Fig,  1,  we  specifically  refer  to  a  dipole, 
and  we  show  the  electric  field  extending 
from  one  end  of  the  dipole  to  the  other.  A 

similar  thing  occurs  wiih  a  vertical  an- 
tenna, except  thai  this  time  the  electric 

field  extends  from  the  tup  of  the  venical 
whip  down  tn  ihe  ground  plane  under  it, 
as  shown  in  Fig,  2.  In  other  words,  the 
ground  plane  (and  the  coax  shield  it  con- 
nects to)  is  an  integral  pari  of  the  antenna. 
In  general  any  antenna  that  directly 
generates  an  electric  field  needs  two 
parts  between  which  the  field  can  ex- 
tend. If  only  one  part  of  the  antenna  is  up 
in  the  air,  then  the  other  part  has  to  be 
dow  n  at  the  bouom  i^umewhere,  so  it  can 


act  ''against'*  the  top  part.  It  is  therefore 
often  called  the  counterpoise. 

This  IS  a  concept  often  forgotten 
by  amateur  antenna  builders,  but  it 
is  crucial  to  success.  If  an  antenna 
does  not  supply  its  own  counterpoise 
(such  as  the  other  half  of  a  dipole, 
for  example),  then  an  external  coun* 
terpoise  (usually  grounded)  must  be 
provided. 

Loop  antennas 

Two  paragraphs  ago,  we  used  the 
phrase  *'any  antenna  that  directly  gen- 
erates an  electric  field."  There  are 
antennas  that  do  not. 

We  mentioned  that  radio  waves  con- 
sist of  an  electromagnetic  field,  which  is 
a  combination  of  an  electric  field  and  a 
magnetic  field.  There  are  antennas 
which  generate  (or  detect)  mainly  the 
magnetic  field;  they  let  the  buildup  and 
collapse  of  the  magnetic  field  generate 
the  electric  l"ield  ^  hich  is  ultimately  nec- 
essary^ lo  transmit  the  signal  through  the 
air 

A  simple  example  is  the  loopstick  an- 
tenna used  in  almost  all  AM  broadcast 
receivers.  It  is  simply  a  short  rod  of  fer- 
riic  (an  insulating  rod  which  contains 
metal  powder),  with  a  coil  wound 
around  it.  As  the  magnetic  component  of 
the  electromagnetic  field  passes  through 
it,  the  coil  generates  a  voltage.  The  ad- 
vantage of  such  ;in  antenna  is  that  it  can 
be  quite  small — even  though  u  half 
wavelength  at  the  AM  broadcast  band  is 
on  the  order  of  i.WO  feet  or  so,  the 


Fig,  2,  Fields  at  a  vertical  antenim. 

loopstick  antenna  is  usually  just  a  few 
inches  long. 

There  are  also  several  models  of  com- 
mercial loop  transmitting  antennas.  They 
are  not  as  efficient  as  some  other  anten- 
nas, but  they  feature  small  size.  For  ex- 
ample, a  dipole  antenna  lor  the  20- meter 
(14  MHz)  amateur  band  would  be  about 
34  Icct  long;  a  loop  antenna  for  that  band 
is  less  than  one  tenth  that  size. 

Collinear  antennas 

In  introducing  direciionLil  antennas, 
we  discussed  using  multiple  radiators 
whose  signals  add  in  some  directions, 
and  cancel  in  others.  Our  prior  ex- 
amples used  radiators  which  were 
parallel  to  each  other;  these  radia- 
tors could  also  be  placed  end  to  end, 
in  which  case  the  antenna  is  called 
a  collinear  antenna,  because  all  the 
radiators  are  on  the  same  line. 

A  common  example  consists  of  two 
or  three  vertical  dipoles,  placed  one 
above  the  other.  A  receiver  at  the  same 
height  as  the  collinear  transmitting  an- 
tenna will  get  the  sum  of  the  dipoles' 
signals,  but  the  signals  heading  for  a 
receiver  at  a  slightly  higher  or  lower 
altitude  will  partially  cancel.  The  ef- 
fect is  to  take  the  dipole's  normal  ver- 
tical radiation  pattern,  and  squeeze  it. 
The  normal  radiation  pattern  wastes 
some  signal  by  sending  it  down  into 
the  ground  and  up  into  the  clouds;  the 
collinear  antenna  reduces  the  radiation 
in  those  directions »  and  sends  it  out 
more  horizontally, 

Nanresonant  antennas 

You  probably  know  that  in  a  resonant 
circuit,  the  capacitive  reactance  and  the 
inductive  reactance  are  equal  and  they 
therefore  cancel-  That  is,  a  resonant  cir- 
cuit appears  as  a  pure  resistance  because 
the  reactance  is  canceled  out.  The  anten- 
nas we've  discussed  so  far  in  this  chap- 
ter were  resonant  also;   that  is,   their 


length  (some  muUiplc  of  a  quarter  wave- 
length) made  them  appear  as  a  pure 
resistance  load. 


DETOUR 


When  you  calculate  the  length  of  an 
antenna  in  wavelengths,  reoiember  to 
consider  the  speed  of  the  signal  in  the 
antenna  wire^ — the  velocity  factor.  The 
velocity  factor  of  a  plain  wire  depends 
slighUy  on  the  diameter  of  the  wire,  but 
it  is  about  0.95,  so  a  1/4-wavelength  an- 
tenna would  be  about  5%  shorter  than 
1/4  of  a  wavelength  in  air. 


END  OF  DETOUR 


Many  antennas,  however,  are  non- 
resonant,  or  perhaps  resonant  at  some 
frequency  other  than  where  we  want  to 
use  ihem.  This  adds  a  capacitive  or  in- 
ductive  reactance,    which    means    that 


ic 


This  trick  is  often  used  to 
shorten  an  antenna.'^ 


there  will  be  some  mismatch  to  the  resis- 
tive Z  of  the  line  that  feeds  them-  The 
common  solution  is  to  add  just  enough 
of  a  capacitance  or  inductance  to  the  cir- 
cuit to  cancel  out  the  reactance  of  the 
antenna. 

This  trick  is  often  used  to  shorten  an 
antenna.  For  example,  a  1/4- wave  verti- 
cal antenna  lor  the  27  MHz  CB  band 
would  be  about  102  inches  long,  a  bit 
unwieldy  for  most  mobile  operators.  The 
antenna  can  be  shortened,  but  then  it  has 
a  capacitive  reactance.  This  can  be  can- 
celed out  with  a  loading  coil  (induc- 
tance) at  the  base  or  near  the  bottom  of 
the  antenna.  Likewise,  a  1/4-wave  whip 
for  a  2-meter  amateur  handie-talkie 
would  be  about  19-1/4  inches  long;  the 
antenna  can  he  shortened  but  then  ap- 
pears capacitive.  Many  such  radios  use  a 
rubber  ducky"  antenna,  which  winds  the 
antenna  in  a  coil  and  thus  adds  inductance 
to  make  it  resonant. 

The  disadvantage  is  that  this  greatly 
reduces  the  efficiency  of  the  antenna. 
Shortening  an  antenna  by  50%,  for  ex- 
ample, reduces  its  efficiency  by  more 
than  50%.  This  doesn't  matter  much  in 


most  receive  applications,  but  is  impor- 
tanl  in  a  transmitter  because  the  extra  in- 
ductance tends  to  heat  up  and  absorb 
power  that  should  be  transmitted. 

Feed  methods 

So  far,  we've  seen  antennas  with  the 
feedline  connected  in  the  middle  (as  in 
the  dipole  or  the  driven  element  in  the 
beam)  and  at  the  end  (in  the  vertical  an- 
tenna). Antennas  can  also  be  fed  at  other 
points,  such  as  slightly  off  the  middle,  or 
at  the  2/3  point.  In  general  such  antennas 
do  not  provide  a  resistive  load,  and  so 
some  extra  capacitance  or  inductance  is 
needed  to  make  them  a  good  load  for  the 
transmission  line. 

Modern  cellular  phone  antennas  are 
an  interesting  example  of  a  combination 
of  different  Teed  methods  to  make  a  cot- 
hnear  antenna.  Most  mobile  cell  phone 
antennas  took  like  Fig-  3.  If  wc  break 
down  the  antenna  into  its  parts,  we  see  a 
1/4-wave  vertical  at  the  bottom,  with  a 
1/2-wave  antenna  above  it,  making  a 
collinear  antenna.  But  the  1/2- wave  an- 
terma  at  the  top  is  fed  at  its  bottom  end 
rather  than  in  the  middle  like  a  dipole. 
A  short  inductor  between  the  two  anten- 
nas takes  some  of  the  signal  from  the 
bottom  antenna  and  couples  it  into  the 
top  antenna. 

Antenna  gain 

Wc  have  shown  that  directional  trnten- 
nas  concehtrate  the  power  in  a  desired 
direction,  and  reduce  the  power  going 
off  in  undesired  directions.  Tliis  implies 
that  the  directional  antenna  puts  out  a 


< 

< 

< 

1/2-wave 

vertical 

3  matching 
3  coil 

1  coax 

1/4  v^/ave  \ 
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stronger  signal  in  its  desired  direction 
than  a  notidircctional  antenna  would. 
This  improvement  is  called  an  an- 
tenna's gain.  So  if  one  antenna  puis  out 
a  signal  that  is  3  dB  stronger  than  that 
of  a  nondirecUonal  antenna,  we  say  ihal 
it  has  3  dB  gain.  The  catch,  of  course, 
it*  thai  we  have  to  aim  the  directional 
antenna  correcilv. 

Well,  there  is  actually  another  catch, 
too.  Every  antenna  is  directional — there 
is  no  such  thing  as  a  truly  nonditecdonal 
antenna,  since  even  a  simple  dipole  or 
1/4-wave  vertical  transmits  nothing  off 
its  ends.  So  to  be  able  to  do  any  mean- 
ingful comparisons,  we  have  to  invent  a 
nondirectional  antenna  first. 

Enter  the  isotropic  antenna.  This  an- 
tenna is  impossible  to  build,  hut  it  is  use- 
ful to  imagine  it  anyway.  Wc  assume  that 
the  isotropic  antenna  is  (1)  perfectly  ef- 
ficient, with  no  losses,  and  (2)  perfectly 
nondirectional.  All  the  power  it  gets 
from  the  transmitter  is  sent  out  into 
space  equally  in  all  directions. 

So  let's  connect  the  isotropic  antenna 
to  a  transmitter  with  some  transmission 
line.  If  the  power  going  into  the  isotropic 
antenna  is  P  watts,  then  the  Effective 
Radiated  Power  or  ERP  coming  out  of 
the  isotropic  antenna  is  also  P  watts. 

The  idea  of  ERP  becomes  important 
when  we  consider  a  directional  antenna. 
Suppose  the  directional  antenna  aims  its 
signal  so  that  in  sorrie  desired  direction 
its  signal  is  a  thousand  times  as  strong  as 
the  isotropic  antenna  would  be-  The 
word  '"effective"  irnplies  that  only  the 
power  actually  going  toward  the  re- 
ceiver is  useful  or  effective,  so  the 
Effective  Radiated  Power  of  this  direc- 
tional antenna  is  then  also  a  thousand 
times  as  large.  A  1  -watt  transmitter  feed- 
ing such  an  antenna  would  put  out  as 
strong  a  signal  in  this  one  desired  direc- 
tion as  a  1,000- watt  transmitter  using  an 
isotropic  antenna;  the  1-vvatt  transmitter 
and  its  directional  antenna  would  then 
be  putting  out  an  ERP  of  1,000  watts. 
What  this  points  out  is  that  it  is  not  a 
good  idea  to  stand  in  front  of  a  very 
directional,  high-gain  antenna,  even  if 
the  transmitter  power  is  fairly  small, 
because  the  tiRP  could  still  be  large. 

Back  to  the  isotropic  antenna.  Sup- 
pose we  send  P  watts  into  it,  to  be  radi- 
ated into  space  in  all  directions.  Let's 
then  build  a  large  sphere  around  the  an- 
tenna, and  collect  all  the  power  it  radi- 
ates— we  should  then  get  our  P  watts 
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back.  (Don' I  w^orry  about  how  we're  go- 
ing to  do  this — this  is  only  a  theoretical 
exercise  anyway.) 

Since  this  is  an  isotropic  antenna^  ev- 
ery part  of  the  sphere  gets  an  equal 
amount  of  power  If  the  sphere  has  a  ra- 
dius of  R  meters  (the  common  unit  of 
measurement  for  this  calculation),  its 
surface  area  is  4nR^  square  meters.  Split- 
ting the  P  watts  into  47ti?- little  pieces, 
each  one  square  meter  in  size,  tells  us 
that  the  power  hitting  each  and  every 
square  meter  of  the  sphcrc^s  surface  is 


2  watts  per  square  meien 


4kR 


This  number  is  called  the  power  den- 
sity at  that  distance  from  the  antenna. 
More  generally,  since  an  isotropic  an- 
tenna getting  P  watts  also  has  an  ERP  of 
P  watts,  we  would  write  this  as 

power  Lien  si  ty  = 

ERP       ,,  ,    2 

— ™  watts  per  meicr^ 


47ii?2 


^'This  antenna  is  impossible  to 
build f  but  useful  to  imagined' 


Let's  try  an  example.  The  power  den- 
sity of  a  10- watt  signal  being  trans- 
mitted by  an  isotropic  antenna  (which 
has  an  ERP  of  10  watis),  calculated 
1,000  meters  away  (about  2/3  of  a  mile), 
is 


power  density  - 


ERP 
4kR^ 


1 0  watts 


12,566360  m^ 


=  7.96x  10-'' 


which  is  about  0.796  microwatts  per 
square  meter 

Let's  now  switch  to  a  dipole,  still  as- 
suming little  or  no  loss  in  the  antenna  it- 
self. The  same  10  watts  of  power  is  now 
being  concentrated  broadside  to  the  di- 
pole, with  hide  or  no  power  coming  off 
the  ends  of  it.  A  receiver  broadside  to  the 
dipole  will  now  get  more  of  a  signal  than 
it  got  with  the  isotropic  antenna. 

Broadside  to  the  antenna,  a  dipoie 
transmits  L64  times  more  powder  than 
the  isotropic  antenna.  The  dipole  there- 
fore has  a  gain  of  1 .64  over  an  isotropic 


antenna,  and  the  ERP  is  now  16.4  watts. 
Translated  into  decibels,  wc  get 

1  64 
10  log  ^=  10  X  0.214  = 

2J4dB, 

so  the  half- wave  dipole  has  a  gain  of 
2. 14  dB  over  an  isotropic  antenna.  To  re- 
mind us  that  the  comparison  is  with  an 
isotropic  antenna,  we  write  that  as  2J4 
dBi  (1  for  isotropic). 

Obviously,  then,  an  antenna  with  high 
gain  has  to  be  very  directional,  since  we 
never  get  something  for  nothing — what 
looks  like  gain  is  just  the  antenna  aiming 
most  of  the  radiated  power  in  some  pre- 
ferred direction,  at  the  expense  of  other 
directions. 

Let's  continue  with  our  example.  Sup- 
pose our  10- watt  signal  were  radiated 
with  a  test  antenna  having  a  gain  of  3  dB 
over  a  dipole;  we  say  that  its  gain  is  3 
dBd  (d  for  dipole).  If  the  antenna  has 
gain,  then  it  is  directional  and  so  we 
must  aim  it  tow^ard  the  receiver:  hence 
we  must  talk  about  the  gain  in  its  niaj or 
lobe. 

So  we  might  then  ask — what  would  be 
the  power  density  1,000  meters  away  (in 
the  major  lobe,  obviously}?  We  already 
know  the  power  density  for  an  isotropic 
antenna,  so  we  need  to  convert  dBd  to 
dBi.  If  our  test  antenna  has  a  gain  of  3 
dBd  (3  dB  over  a  dipole),  and  the  dipole 
itself  has  a  gain  of  2J4  dBi  (2,14  dB 
over  an  isotropic),  the  test  antenna  has  a 
gain  of  5.14  dBi  (you  add  the  two  dB 
ratings). 

Using  the  standard  formula  for  con- 
verting power  gain  into  dB,  we  work  it 
backwards  to  get  a  power  gain  of  about  3.27: 


5.14  dB=  10 


^UfSl 


0.514  =  Ion 


^isotropic 


JMAL 


^r 


ISO  tropic 


P 


lesi 


P 


isotropic 


=  I00-5'4  =  3.27. 


In  other  words,  the  power  radiated  in 
the  desired  direction  (the  major  lobe)  of 
the  antenna  witl  be  3.27  times  that  pro- 
duced by  an  isotropic  radiator,  and  so 
will  the  power  density.  (And  our  ERP  is 
now  up  to  32.7  watts.) 


In  our  example,  the  power  density 
would  then  be 

3.27  X  7.96  X  10''=  2.60  microwatts/ 
meter^ 

An  easier  way  to  get  to  this  same  num- 
ber is  to  use  the  ERP  in  the  numerator  of 
the  power  density  formula,  like  this: 


power  density 


ERP 


3.27  X  10  watis     ^  .^       ^   ^ 

^  =  2.50  uw/m^. 
12,566360  m  2 


Signal  strength 

The  above  calculation  gives  us  the 
power  density  a  certain  distance  from 
the  transmilting  antenna.  Howeven 
there  are  commercial  signal  strength 
meters  which  measure  the  strength  of  a 
signal  not  as  a  power  density,  but  in 
units  of  volts  per  meter,  and  it  would 
be  useful  to  be  able  to  convert  from 
one  to  the  other. 

Jusi  as  we  normally  calculate  power 
as 


Power  = 


^/2 


so  we  can  calculate  the  power  density 


as 


Power  density 


field  strength^ 


R 


But  what  isR7  R  is  the  resistance  that 
the  signal  goes  through  in  space.  Say 
that  again? 

This  is  another  concept  that  requires 
some  more  advanced  physics.  Let's 
just  say  that  free  space  (really  vacuum, 
but  air  is  similar  enough)  has  a  charac- 
teristic wave  impedance  which,  for  all 
intents  and  purposes,  is  like  the  resis- 
tance /^  in  an  electric  circuit;  hs  value  is 
377  ohms. 

[ji  this  equation,  the  power  density  is 
measured  in  watts  per  square  meter, 
while  the  field  strength  is  measured  in 
volts  per  meter.  To  go  from  a  power  den- 
sity to  field  strength,  we  have  to  rear- 
range the  equation  to: 

Field  strength  = 

VPower  density  x  377  ohms. 


9  dB  gain  (over  isotropic) 


/7hW^ 


i 


1/2  mile 
path 


9  dB  gain 
(over  isotropic) 


f  52  ohm  coax 


'  ,Lj3SS  =  4  dB 


I 


Loss  =  2  dB 


Transmitter 
449  MHz 
1/10  watt 


Receiver 
449  MHz 


Fig.  4.  A  practical  example  from  ham  radio. 

In  our  example,  for  instance,  we  had  a 
power  density  of  2.60  microwatts  per 
meter ^.  The  field  strength  is  therefore 

Field  strength  = 

V.O0O(M)26O  watts/m-  x  377  ohms 

=  VO.00098 

=  0.031  volts/mctcL 

Like  some  other  concepts  in  antenna 
work,  field  strength  is  somewhat  thco- 
reticaL  It  is  based  on  the  idea  thaL  if  you 
could  somehow  stick  two  voltmeter 
probes  into  the  air,  exactly  one  meter 
apart,  the  meter  would  measure  a  volt- 
age of  (in  this  case)  0.031  volts.  This  is 
not  really  possible,  of  course;  actual 
field  strength  meters  measure  the  field 
strength  by  measuring  the  output  from  a 
calibrated  antenna. 

Fieid  strength  calculations  can  be 
useful  if  you  ever  get  your  hands  on 
a  calibrated  field  strength  meter,  but 
otherwise  are  not  very  useful. 

Capture  area 

As  you  remember,  power  density  is 
the  amount  of  power  that  hits  a  one- 
square-meter  area  at  some  distance  from 
the  transmitter  antenna.  Let's  now  place 
an  antenna  at  that  point,  and  make  the 
antenna  exactly  one  square  meter  in  size. 
If  the  antenna  can  capture  all  ihe  power 
hitting  it,  it  will  receive  the  same  amount 
of  power.  For  example,  if  the  power  den- 
sity was  2-60  microwatts  per  square 
meter,  as  in  our  previous  example,  a 
one-square-meler  antenna  would  receive 
2.60  microwatts  of  power  ff  that  antenna 


was  two  square  meters  in  area,  then  it 
would  receive  twice  as  much  power,  etc. 

The  catch  is  that  the  actual  physical 
aiea  of  an  antenna  doesn't  always  match 
exactiy  Uie  amount  of  power  it  captures. 
Some  antennas  simply  don't  capture 
enough  of  the  signal  hitting  them,  while 
others  capture  more  signal  than  their 
size  would  indicate — they  seem  to 
"reach  out''  into  space  around  them  to 
capture  some  signal  that  would  other- 
wise pass  on  by.  So,  rather  than  talk 
about  their  physical  area,  we  consider 
the  effective  or  working  tU^ea. 

The  effective  area  of  the  antenna 
is  called  its  capture  area.  Once  we 
know  the  capture  area,  we  can  com- 
pute how  much  signal  the  antenna 
actually  receives  from  the  formula 

received  power  =  power  density  x 
capture  area. 

The  greater  the  capture  area  of  a  re- 
ceiving antenna,  the  greater  the  amount 
of  power  it  picks  up  out  of  the  air  and 
sends  to  a  receiver 

As  with  so  many  other  antenna  con- 
cepts, the  idea  of  a  capture  area  is  purely 
theoreticaL  For  instance,  if  it  really  did 
what  it  sounds  like  it  does,  namely  cap- 
ture ail  Lhe  power  existing  in  a  certain 
area  of  space,  then  a  second  antenna 
placed  behind  the  first  antenna  would 
pick  up  no  signal  at  all,  and  we  know 
that  is  not  true.  Similarly,  putting  a 
reflector  behind  a  dipole  would  do  noth- 
ing because  there  would  be  no  signal 
there  to  reflect,  whereas  we  know  that 
reflectors  are  commonly  used  in  beam 
antennas.  Still,  capture  area  is  a  useful 
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concept  because  it  allows  us  lo  calculate 
other  antenna  parameters.  Specifically,  it 
lets  us  know  how  much  RF  signal  a 
given  antenna  will  pick  up  and  deliver  to 
the  receiver, 

Measuring  the  capture  area,  however, 
is  difficult,  so  we  usually  work  backL- 
wards.  Instead  ot  estimating  capture  area 
and  using  ii  to  calculate  the  gain,  we 
measure  the  gain  and  use  it  to  calculate 
the  capture  area.  The  gain  of  an  antenna 
can  be  measured  by  comparing  it  with 
that  of  an  antenna  with  a  known  gain 
(such  as  a  half- wave  dipole).  Once  we 
have  that,  we  calculate  the  capture  area 
from  the  following  equation; 


capture  area  ^ 


Gain  X  wnvclcnffih^ 


471 


^^re  Gain  i^  the  gain  compared  with  an 
isotropic  antenna  {expressed  as  a  num- 
ber*  not  as  dBi),  and  the  wavelength  is 
simply  the   wavelength  of  the  signal 

which  the  antenna  is  trying  to  pick  up. 

Let's  justify  the  equation,  It's  easy  to 
see  why  the  Guin  term  is  in  it — if  you 
double  the  gain  of  an  antenna,  thai 
means  it  picks  up  twice  the  signal*  which 
means  that  it  has  twice  the  capture  area. 

But  why  the  wavelength'  term,  and 
why  is  it  squared?  Let's  consider  an  ex- 
ample. Let's  assume  that  we  have  a  3 
dBi  anicmia  t)f,  say,  2  by  3  feet,  Lel*s 
now  build  an  identical  type  of  antenna, 
but  for  half  the  frequency.  This  new  an- 
tenna will  also  have  3  dBi  gain,  since  it 
is  the  same  type  of  antenna.  Yet  every  di- 
mension of  the  new  antenna  has  to  be 
twice  as  large  {because  the  wavelength 
is  twice  as  large),  and  so  it  has  a  capture 
area  lour  times  as  large.  So,  although  the 
gain  has  stayed  the  same,  the  wave- 
length has  doubled  and  the  capture  area 
has  gone  up  by  a  factor  of  4,  So  the  cap- 
ture  area  is  proporiiijnal  to  the  square  of 
the  wavelength. 

Practical  example 

Fig,  4  shows  a  typical  problem  from 
amateur  radio*  It  shows  a  0, 1  wall  irans- 
milter  on  449  MHz.  feeding  a  9'dB-gain 
beam  through  a  coax  which  has  4  dB 
loss.  At  the  receiver,  1/2  mile  away, 
a  similar  antenna  feeds  a  receiver 
through  a  52-t)hm  coax  having  a  loss 
of  2  dB.  Under  these  conditions,  how 
much  signal  will  the  receiver  get? 
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Our  calculations  go  like  this: 

1)  Transmitter  power  is  100  milliwatts 
into  the  coax. 

2)  The  antenna  has  9  dB  gain,  but 
there  is  4  dB  loss  in  the  coax  cable  feed- 
ing it,  so  the  total  power  gain  is  only  5 
dB  (in  the  desired  direction!).  A  5  dB 
power  gain  is  a  power  ratio  of  3.16, 
so  the  power  actually  radiated  toward 
the  ^ecei^  er  is  the  same  as  an  isotypic 
antenna  would  radiate  if  it  was  fed  with 

3J6x  100  =  316  milliwatts. 

In  other  words,  the  ERP  is  316  mw  or 
0.316  watt 

3)  A  half  mile  is  1609/2  meters,  or 
805  meters.  The  power  density  ai  that 
distance  is  thus 


ERP 


0316  waa 


Anr^     4  X  3.14159  X  (805)2 
0*0388  microwaiis/meicr'^. 

4)  9  dB  anleiiiiia  gain  on  the  receiver  is  a 
power  ratio  of  8.  (Here's  a  shortcut  to  fig- 
ure that  oul:  9  dB  is  3  dB  +  3  dB  +  3  dB. 

Since  each  3  dB  power  gain  doubles  the 
power,  the  power  increase  is  2  x  2  x  2,  or  8J 

The  wavelength  at  449  MHz  is 

3  X  10^  meter s/sec    ^ 

449  X  10^  cycics/scc 
0.668  meters/cycle. 


With  a  0.668  meter  wavelength  and  a 
gain  of  8,  the  receive  antenna's  capture 
area  is 

Gain  X  wavetcngih^ 

4tc 

4x3J4159    -^'^^^ 


and  so  the  received  powa*  at  the  receiver's 
antenna  is 

received  power  =  power  density  x 
capture  area 

=  (0.0388  ixw/m-)  x  0.284  m- 

=  0,0 1 1  microN^  alts. 


5)  Another  2  dB  is  lost  in  the  receive 
coax  line:  we  translate  that  to  a  ratio  of 
L59  using  the  equation 


2dB^  10  log -r^ 


so  the  power  arriving  at  the  receiver  is 
only 

O.OTl  microwatts 

1,59 
0.0069  microwatts. 

6)  Since  P  =  VIR^  we  can  find  the 
actual  voltage  at  the  52-ohm  receiver 
input: 

\^-^  PxR 

V=  ^/PYR 

=  V6.9  x  10  "^  watts  X  52  ohms 

=  5,99  X  10^  =  600  microvolts. 
^Tigures  Ue,  and  liars  Ggure" 

Time  to  tell  the  truth.  The  above  num- 
bers are  all  nice  and  exact — but  in  prac- 
tice, things  never  quite  work  oul  like 
ihaL  There  are  a  number  of  other  factors 
which  don't  show  up  in  the  math^  such 
as 

•What  is  between  tlic  transmitter  and 
receiver  antennas? 

•Do  they  have  a  clear  tine  of  sight  be- 
tween each  other,  or  are  there  obstruc- 
tions? The  above  math  assumes  a  line  of 
sight. 

•What  about  the  curvature  of  the 
Earth— if  the  antennas  are  low  enough, 
the  Earth  may  obstruct  the  path  between 
them. 

•Are  there  any  reflections  from  other 
objects?  Nearby  buildings  or  hills  can 
provide  reflections,  but  so  can  the  earth 
below!  Earth  reflections  are  less  likely 
with  vertical  polarization,  but  they  can 
still  occur.  And  reflections  can  either 
add  to  the  signaL  or  cancel  part  of  it;  ei- 
ther way,  ihe  actual  signal  strength  al 
ihe  receive  antenna  can  be  drastically 
'  different, 

*How  about  the  coax,  antennas^  and 
connections — ^are  they  in  good  shape,  or 
are  ihere  addilional  losses  due  to  old 
age.  moisture,  rust,  or  other  factors? 

•How  well  are  the  antennas  aimed? 


•Is  the  polarization  of  bolh  Utinsmiiter 
and  receiver  antennas  the  same? 

•And  yes...  did  the  antenna  manufac- 
turer tell  the  truth  in  specifying  9  dB 
gain? 

Since  there  is  so  much  variability  in 
these  factors,  it  is  usually  a  good  idea  to 
assume  that  the  resuhs  could  be  off  by  a 
factor  of  10  or  more.  In  other  words,  a 
real-hfe  system  had  better  provide  ten 
times  more  power  than  the  calculations 
indicate  is  needed.  Siill,  such  calcula- 
tions do  give  you  a  rough  idea  of  the 
minimum  reasonable  power  that  might 
do  the  job. 

Path  loss 

In  the  above  example,  we  started  with 
a  transmitter  output  of  100  milliw^aits 
and  wound  up  with  only  0.0069  micro- 
watts at  the  receiver.  This  is  a  total  loss 
of 

Loss  in  dB  - 

0X)069  microwatts 


lOJog 


=  10  log 


100  milli watts 


6,9  X  10^^  waits 
1  X  10"^  watts 


=  10 log  (6.9  X  10*^)  = -71.6  dB. 

Let's  see  what  the  signal  had  to  go 
through  on  its  way  from  the  transmitter 
to  the  receiver:  a  cable  at  the  transmitter; 
a  transmit  antenna;  half  a  mile  of  air;  a 
receive  antenna:  and  some  cable  at  the 
receiver.  Let's  then  add  up  the  losses  in 
each  of  these: 


Cable  at  the 
transmitter 

-4dB 

Transmitter 
antenna 

+9dB 

1/2  mi  e  of  air 

-XdB           ' 

Receive 
antenna 

+9dB 

Cab  e  at  ttie 
receiver 

-2dB 

TOTAL 

-4  +  9  -  X  +  9  -  2 
=  +12 -XdB 

But  we  aheady  know  that  the  total 
loss  is  7L6  dB,  so 

+  12-XdB  =  7L6dB 

X=83.6dB. 

In  the  above  example,  the  antennas  ac- 
tually contributed  an  18  dB  gain  (9  dB 
for  each  antenna),  w^hile  the  cable  loss 
added  up  to  6  dB  (4  dB  at  the  transmit- 
ter, 2  dB  at  the  receiver).  This  adds  up  to 
a  total  gain  of  18  -  6  =  12  dB.  In  other 
words,  we  had  an  effective  gain  of  12  dB 
in  the  antenna  systems,  and  still  lost  7L6 
dB  in  the  transnussion;  this  means  that 
the  loss  in  the  1/2-milc  path  was  actually 
71.6  +  12  =  83.6  dB.  This  is  called  the 
path  loss. 


'^Did  the  antenna 
manufacturer  tell  the  truth? 


yf 


The  path  loss  is  actually  dependent 
only  on  the  distance  and  the  frequency. 
It  is  calculated  by  assuming  that  isotro- 
pic antennas  are  used  at  both  the  trans- 
mitter and  receiver,  and  there  are  no 
other  losses  in  the  coax  cables.  We  then 
use  the  foregoing  equations  to  calcu- 
late, step  by  step,  the  received  power  in 
relation  to  the  transmitted  power. 

Alternatively,  we  can  combine  ail  of 
the  above  equations  into  one  big  equa- 
tion which  gives  the  path  loss  direcdy  in 
dB: 


Path  loss  in  dB  = 

10  [og^^ — ^ — 7j — 

vvavden^th^ 


where  both  the  distance  between  the 
transmitter  and  the  receiver,  and  the 
wavelength,  must  be  given  in  meters. 

The  path  loss  is  useful  not  only  in 
cases  where  we  want  to  get  a  signal  from 
one  place  to  another,  but  also  in  cases 
where  we  don't.  For  example,  suppose  a 
2-meter  receiver  is  located  1/5  mile  {322 
meters)  away  from  someone  else's  trans- 
miller  on  a  nearby  frequency;  in  other 
words,  the  nearby  transmitter  might  in- 
terfere with  our  efforts  to  receive  a  weak 
signal.  How  much  interference  will  the 
transmitter  cause  to  the  receiver?  The 
path  loss  is  a  guide  to  how  much  the 
transiTikied  signal  will  be  attenuated  in 
the  1/5-mile  path: 


Path  loss  in  dB  = 

] 

66.1  dB, 


ni      1 57.91  x(322m)2 
u  tog  ^ 


(2  m) 


This  means  that  if  both  the  transmitter 
and  receiver  have  isotropic  antennas  and 
no  loss  in  the  coax,  the  received  signal 
will  be  66.1  dB  w^caker  than  the  trans- 
mitted signal.  In  an  actual  case,  you 
would  have  to  add  in  any  antenna  gains, 
and  then  subtract  cable  or  other  losses, 
so  the  actual  signal  loss  might  be  smaller 
once  these  are  taken  into  account. 
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Hams  have  been  fascinated  by 
quartz  crystals  since  their  first 
use.  They  and  other  people  in- 
volved in  radio  have  used  quartz  crys- 
tals for  many  years,  perhapis  without 
understanding  the  material. 

Quartz  has  been  recognized  for  at 
least  7»()(M)  years  and  wa.s  originally  used 
as  jewelry.  Around  1880  Professor 
Pierre  Curie  discovered  the  piezoelectric 
effect  of  quartz.  This  effect  is  the  one 
used  in  radio  crvstals;  it  refers  to  the  vi- 
bration  of  the  crystal  in  the  presence  of 
an  electric  field. 

Dr.  Walter  G.  Cady  took  out  a  patent 
in  1920  on  quartz  as  a  means  of  control- 
ling and  measuring  radio  frequencies.  At 
the  time,  most  transmitters  were  self-ex- 
cited and  lacked  frequency  stability. 
With  few  stations  and  lots  of  frequency 
spectrum  to  work  with,  the  instability 
was  of  little  concern. 

However,  today  it  is  another  matter. 
Frequency  stability  and  control  are  ex- 
tremety  important  with  the  crowded 
bands.  Quartz  crystals  have  provided  the 
means  of  controlling  frequencies  easily. 
Not  too  long  ago,  a  radio  required  a 
crystal  for  every  discrete  frequency;  to- 
day only  one  or  two  crystals  are  required 
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Fig.  I.  Some  of  the  different  cuts  available 
from  a  quart?,  bar. 
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in  a  frequency  synthesizer  to  provide  the 
stability  required  for  all  of  the  frequencies 
generated  by  the  synthesizer. 

Synthetic  quartz 

At  one  time,  all  of  the  quartz  used  for 
radio  crystals  was  natural  quartz  mate- 
rial. Most  of  the  world's  supply  of  radio 
grade  quartz  was  obtained  from  South 
America,  and  specifically  from  Brazil. 
But  with  a  diminishing  supply  of  high 
grade  radio  quartz  and  with  increased 
demand,  the  development  of  synthetic 
quartz  increased  rapidly.  Synthetic 
quartz,  also  called  "cultured"  quartz, 
was  developed  in  1845,  even  before 
piezoelectric  effects  were  known. 

Synthetic  quartz  is  grown  using  hy- 
drothermal  techniques.  Polycrystalline 
quartz  is  dissolved  in  a  hoi  alkaline  solu- 
tion and  then  re-crystallized.  Fragments 
of  natural  quartz  are  used  as  seed  crys- 
tals to  start  the  process  by  providing  the 
model  for  crystalline  structure  growth 
from  the  solution. 

The  difference  between  natural  and 
synthetic  quartz  is  minimal  as  far  as  us- 
ers are  concerned,  and  usually  involves 
imperfections  in  the  crystalline  structure 
of  the  synthetic  material.  These  imper- 
fections are  detected  and  discarded  at 
the  time  of  material  grading,  before 
maldng  usable  radio  crystals. 

It  is  interesting  to  note  that  the  struc- 
ture of  synthetic  qutirtz  is  considerably 
more  uniform  than  natural  quartz.  The 
purity  of  synthetic  quartz  has  provided  a 
higher  yield  of  radio  grade  quartz  than 
was  ever  obtained  from  natural  quartz. 
The  final  result  is  a  lower  cost  to  the 
user. 

When  a  crystal  is  ordered  from  the 
factory,  the  user  seldom  knows  much 
more  tlian  whether  the  crystal  is  a  funda- 
mental or  overtone  type.  Fig.  1  shows 
some  of  the  different  cuts  from  the 


quartz  bar.  Each  of  the  cuts  has  a  name, 
such  as  AT,  BT,  CT  GT  etc,  The  various 
cuts  exhibit  different  characteristics, 
which  crystal  manufacturers  take  advan- 
tage of  to  produce  a  crystal  suitable  for 
each  application. 

The  crystal  bar  has  three  main  axes, 
X,  Y  and  Z.  These  axes  are  really  direc- 
tions and  are  related  to  the  physical 
property  of  the  material  (Fig.  2).  The  Z 
axis  is  the  easiest  to  identify  because  it 
runs  the  long  way  from  end  to  end  of  the 
bar.  The  X  axis  runs  in  a  direction 
through  the  corners  of  the  bar  and  90  de- 
grees from  the  Z  axis.  The  Y  axis  is  a  di- 
rection through  the  flat  side  of  the  bar 
and  90  degrees  from  both  the  X  and  Z 
axes.  All  of  the  specific  crystal  cuts  are 
oriented  from  these  axes. 

Quartz  use  applications 

The  first  usable  cuts  made  from  a 
quartz  bar  were  from  the  X  axis.  Later 
the  Y  cut  was  introduced  because  it  was 
easier  to  excite  in  an  oscillator  circuit 
than  an  X  cut.  However,  the  Y  cut  stabil- 
ity tended  to  be  poor  and  it  could  change 
frequency  abruptly.  During  World  War 
II,  crystal  cuts  such  as  AT,  BT  and  CT 
were  developed  to  reduce  the  effects  of 
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Fig.  2.  Quanz  bar  slice,  showing  the  X,  Y 
and  Z  axes. 
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Ffg,  J.  Relative  frequency  range  and  mechanical  movement:  (a)  Fundamental  flexure  mode 
10  kHz  - 100  kHz*  (b)  Fundafnemal  face  shear  180  kHz  -  /  MHz.  (c)  Fundamental  thickness 
shear  1  -  20  MHz.  (d)  3rd  overtone  5  -  61  MHz,  (e)  5th  overtone  50  -  125  MHz, 


temperature  and  abrupt  shifts  in  fre- 
quency. The  AT  cut  is  now  the  most 
popul^  for  radio  applications,  but  BT, 
CT  and  GT  cuts  are  used  extensively  to 
meet  stability  and  overtone  require- 
ments as  a  function  of  temperature  and 
excitation. 

A  quartz  crystal  is  cut  with  a  saw  run- 
ning in  a  slurry  containing  diamond 
dust.  Originally  only  one  saw  blade  was 
used,  allowing  one  crystal  blank  to  be 
cut  at  a  time.  Now,  a  gang  saw  is  used  so 
that  many  crystal  blanks  can  be  cut  in 
a  single  pass.  Once  cut,  each  blank 
is  graded  and  finished  to  customer 
requirements. 

Quartz  responds  to  the  effects  of  an 
electrical  field  by  creating  a  mechanical 
movement  (piezoelectric).  The  relative 
frequency  range  and  mechanical  move- 
ment are  shown  in  Fig,  3.  Fundamental 
low  frequency  crystals  with  their  large 
mass  vibrate  to  create  the  appearance  of 
a  pillow.  At  higher  fundamental  frequen- 
cies, the  crystal  appears  to  squirm  (rotate 
about  its  center  line).  During  overtone 
operation,  the  crystal  appears  to  vibrate 
in  shear.  The  number  of  shear  layers  pro- 
duced are  odd  in  number;  that  three  lay- 
ers produce  the  third  overtone  (third 
harmonic  of  the  fundamental).  Five  lay- 
ers would  produce  the  fifth  overtone, 
etc.  The  overtone  frequency  produced, 
although  not  controlled  by  the  funda- 
mental mode,  is  a  near  multiple  of  the 
fundamental  (about  25  kHz  per  overtone 
higher).  When  being  produced,  the  crys- 
tal is  processed  for  the  end  use  fre- 
quency and  overtone  mode  of  operation 
with  no  concern  as  to  what  fundamental 
properties  it  might  have. 

In  operation,  the  quartz  crystal  func- 
tions just  like  a  coil  and  capacitor  in  a 
resonant  circuit  and  can  function  as  ei- 
ther a  series  or  parallel  resonant  circuit. 
Fig.  4  shows  the  equivalent  circuit  of  a 
crystal  which  can  be  used  to  define  the 
operation  of  the  crystal  exacdy.  The  in- 
ductance L  represents  the  mass  of  the 
crystal,  the  capacitance  CI  represents 


the  resilience,  and  the  resistance  R  rep- 
resents the  frictional  losses.  Capacitor 
C2  represents  the  crystal  electrodes 
across  the  crystal  as  a  dielectric.  Capaci- 
tor C3  represents  the  series  capacitance 
of  the  crystal  and  the  electrodes.  De- 
pending upon  the  mode,  the  circuit  can 
represent  either  a  series  or  parallel  reso- 
nant circuit.  When  the  combined  reac- 
tance of  CI  and  L  are  inductive  and 
equal  to  the  reactance  of  C2,  the  crystal 
will  operate  in  the  anti-resonant  mode 
(parallel  resonance).  When  the  reactance 
value  of  L  equals  CI,  the  crystal  will 
operate  in  the  resonant  mode  (series 
resonance). 

When  operating  a  crystal  in  an  oscilla- 
tor circuit,  capacitor  C2  may  be  paral- 
leled with  a  trimmer  capacitor  to  cause  a 
small  change  in  the  crystal's  anti-reso- 
nant frequency.  If  the  crystal  is  operating 
in  the  overtone  mode,  either  series  in- 
ductance or  capacitance  will  cause  a 
crystal  frequency  shift.  External  fre- 
quency adjustment  must  be  used  spar- 
ingly as  crystal  stability  will  be  affected. 
Fig,  5  shows  the  reactance  curve  of  a 
quartz  crystal  and  the  small  difference 
between  the  resonant  and  anti-resonant 
points.  Notice  that  the  resonant  (series) 
frequency  is  slightly  lower  than  anti- 
resonance  (parallel).  In  the  resonant 
mode,  the  crystal  exhibits  a  low  imped- 
ance across  its  terminals,  and  a  high  im- 
pedance across  its  terminals  when  in 
anti-resonance. 

One  of  the  biggest  user  concerns 
about  quarts^  crystals  is  the  aging  factor* 
In  other  words,  how  much  will  the  crys- 
tal drift  after  it  is  placed  in  operation? 
Quartz  crystal  aging  applies  to  the  cu- 
mulative change  in  frequency,  which  re- 
sults in  a  permanent  change  in  the 
operating  frequency.  The  rate  of  change 
is  the  fastest  during  the  first  45  days  of 
operation.  Many  interrelated  factors 
are  involved  in  aging,  some  of  the 
most  common  being  internal  contamina- 
tion, excessive  drive,  surface  change  of 
the  crystal,  various  thermal  effects,  wire 


t Jft ii:Mi:'JJ:iy ■■  L-' U  i --J: ii, JiS ':  -5 i^ U^Jji- ii i ti J.t ^u Jii iS:^ 


HF  SSB  RECEIVER 

R-1051B 
RECEIVER, 

covers  2- 
29.9999  Mhz 
AM-CW- 
LSB-USB- 
tSB  using  six 
decade  band  tuni  ng  +  vernier;  500  Khz  IF.  Meters 
and  controls  for  LSB  &  US8  Levels;  also  BFO, 
600  ohm  audio  &  50  ohm  input  impedance. 
Solid-state  except  for  3  tubes.  Requires  115 
VAC  50-400  Hz;  7x17.4x18.9, 85  lbs  sh. 
USED-CHECKEO J$«$Q    $350 

MANUAL  rar  R-1051B,  partial  repro $45 

SHOCKMOUNT,  new $22 


R-1051G,  later  IC-verslon  of  above^ 
CHECKED ....  JpM  $625 

Prices  F.O.B.  Uma,  0*  VISA,  MASTERCARD  Accepted. 

Allow  far  Shipping  *  Writs  for  latest  Catalog 

Address  Dapt.  73  *  Phone  41 9/227-6573  •  Fax  4 19/227-1 31  a 


FAIR  RADIO  SALES 

101 B  E.  EUREKA  *  Box  1105  •  LIMA,  OHIO 


458fl2 


CIRCLE  T5  ON  READER  SERVtCE  CARD 


Walking-stick  Beam? 


Hold  it  in  ynur  hnnd — it's  a  walking  slick 
iTTiadcolJirumiriuEii  wtih  rub^t^i^renJ^.  Bui  in- 
side are  ail  the  clcinenls of  d  4  cicjncnE  y;ig^Lhat 
goes  tnEclhcr  in  2  minutes.  Ready  for  thET- 
Hun[.  I&^dy  lo  gcX  yoiir  Fsi^iiiii  nul  of  a  hn^u 
inlo  \hv  li^pc.^lcr.  Nd  lllllc  Bi[fi  Eo  fiwp  and  g^-l 
k^[.  Every! hinjg  Ills  ck;an  and  tighl  and  Itnigh. 
imetcrs  579,  lU  cm  $4'^.  \^feighs  only  1  lb.     _ 


Add  S6  Siripping  St  Hand  hug. 

AniennasWest 

Btix  50062^  Provo  UT  S4605 


rni:b  %l. 


Order  HolLine 
Sai  J73  8425 


CIRCLE  324  ON  READER  SERVICE  CARD 


EVERY  ISSUE  OF 

73  Amateur  Radio  Today 
on  Microfiche! 

The  entire  run  of  73  from  October 
1 960  through  last  year  is  available. 

You  can  have  access  to  the  treasures 
of  73  without  several  hundred 

Sounds  of  bulky  back  issues.  Our 
4x*fiche  have  98  pages  each  and 
will  fit  in  a  card  file  on  your  desk. 

We  offer  a  batteiy  operated  hand 
held  viewer  for  S75,  and  a  desk 
model  for  $260.  Libraries  have 
these  riders. 

The  collection  of  over  600 
microfiche,  is  available  as  an  entire 
set,  (no  partial  sets)  for  $285  plus 
$5  shipping  fUSA).  Annual 
updates  available  for  $1 0. 

Satisfaction  guaranteed  or  money 
back!      _ 

^UCKMASTER 

6196  Jefferson  Highway 
Mineral,  Virginia  23117 
540:894-5777'800:282-5628 
Internet:  info@buck.com 
Fax  540:894-9141  IEr.«. 


«H 


CIRCLE  166  ON  READER  SERVICE  CARD 

73  Amateur  Radio  Today  •  kptW  1^91   71 


C2 

— II — ^^ 

HK 

JUUU 

^\/^s/\^ 

CI 

L 

R 

fig.  4.  Equivalent  circuit  of  a  crystal  which 
can  be  used  to  exactly  define  the  operation  of 
the  crvstaL 
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fatigue  and  funclional  wear.  Proper  cir- 
coit  design  tncorporating  low  operating 
ambients,  mmimum  drive  level  and 
static  pre-aging  will  greatly  reduce  all 
but  the  most  severe  aging  problems. 

Vibration 

Quartz  crystals  vibrate  when  operat- 
ing due  to  their  piezoelectric  characterise 
tic,  although  the  amounl  of  vibration  is 
quite  small  in  relation  to  the  physical 
size  of  the  crystal  Even  though  small, 
the  vibration  causes  stresses  in  the  struc- 
ture, which  generates  heat.  If  not  kept 
within  limit,  the  internal  stress  can  cause 
peTTTiahent  damage  through  rapid  aging 
and/or  fractuiing.  Excessive  oscillator 
drive  can  cause  severe  stresses  to  occur 
Once  fractured,  of  course,  the  crystal  is 
no  longer  of  any  value. 

Vibration  of  the  crystal  also  creates 
heat  which  can  adversely  affect  the  op- 
eration and  stability  of  the  crystal.  Fre- 
quency drift  is  the  usual  symptom  of 
heat.  To  keep  the  crystal  temperature 
down,  the  oscillator  drive  level  must  be 
kept  as  low  as  possible,  usually  below  1 
mW  for  crystals  used  as  a  standard  fre- 
quency reference.  Overtone  crystals 
may  require  1-2  mW  of  drive,  while 
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Fig.  6,  Crystal  test  circiut. 

fundamental  crystals  operating  below 
10  MHz  may  require  up  to  10  mW.  The 
drive  level  should  be  cut  by  50%  of  the 
above  indicated  values  when  the  crystal 
is  used  in  an  oven. 

The  amount  of  crystal  drive  is  usually 
related  to  the  amount  of  crystal  activity 
required,  and  in  this  case  refers  to  the 
ability  of  the  crystal  to  vibrate.  Some 
crystal  test  oscillators  have  a  meter  in 
the  circuit  to  indicate  the  relative 
strength  of  activity.  The  amount  of  crys- 
tal activity  indicated  by  a  meter  is  vague, 
but  nevertheless  provides  a  reference. 

Many  things  control  the  amount  of  ac- 
tivity that  a  crystal  will  exhibit.  For  the 
older  style  pressure-mounted  crystals, 
dirt  and  mounting  conditions  were  a  ma- 
jor factor.  Modem  hermetically  sealed 
crystals  arc  not  affected  by  the  environ- 
ment. Therefore,  manufacturing  tech- 
niques, the  Q  factor  of  the  cut  and 
frequency  will  affect  the  drive  level  re- 
quirement. Of  importance,  though,  is  the 
ability  of  the  crystal  to  start  easily  in  the 
circuit  and  maintain  a  given  frequency. 
The  amount  of  drive  applied  should 
be  Just  high  enough  to  create  reliable 
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Fig,  5.  Tire  reactance  curve  of  a  quartz  crystal, 
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oscillator  stability  and  operation.  A  large 
drive  value  could  cause  fracturing  or 
excessive  aging. 

Testing  a  crystal 

Parameters  of  a  quartz  crystal  can  be 
tested  by  placing  the  crystal  into  a  pas- 
sive network,  as  shown  in  Fig,  6.  A  vari- 
able frequency  oscillator  is  used  to  drive 
the  crystal,  which  is  mounted  in  a  pi  net- 
work of  equal  value  non-inductive  resis- 
tors. An  RF  voltmeter  is  placed  on  the 
output  to  measure  the  signal  transferred 
through  the  network.  For  phase  angle 
measurements,  a  vector  voltmeter  may 
be  placed  in  parallel  with  the  crystal.  Be- 
ing passive,  the  crystal  will  respond  to 
the  drive  frequency  at  both  its  resonant 
and  an ti -resonant  frequencies.  Actually, 
the  crystal  operales/responds  as  a  filter. 
Using  this  network,  it  is  possible  to  mea- 
sure the  phase  angle  of  the  voltage 
across  the  crystal  (zero  degrees  equals 
resonance,  180  degrees  equals  anti-reso- 
nance), determine  the  crystal  impedance 
and  equivalent  resistance  and  determine 
the  crystal's  load  capacitance.  The  load 
capacitance  can  be  determined  by  plac- 
ing a  capacitor  in  series  with  the  crystal 
while  it  is  connected  in  the  network  and 
then  measuring  the  voltage  vector  across 
it.  As  an  example,  the  frequency  of  the 
oscillator  is  set  to  the  an  ti -resonance  fre- 
quency of  the  crystal  (180  degrees  of 
phase  shift  across  tlie  crystal),  then  the 
value  of  the  series  capacitor  is  adjusted  un- 
til a  phase  angle  of  1 80  degrees  is  obtained 
across  ii.  The  total  phase  angle  between 
the  oscillator  and  network  output  is  360 
degrees.  The  value  of  the  series  capacitor 
is  equivalent  to  the  load  capacitance  value 
(typical  values  range  from  20  to  32  pF). 

Not  all  of  the  parameters  are  needed  to 
use  the  crystal  in  an  oscillator;  but  the 
more  that  are  known,  the  simpler  it  is^ 
design  the  oscillatoi*. 
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1 0  Meters  Lives! 


Don't  let  the  sunspot  cycle  fool  you. 


Number  74  on  your  Feedback  card 


Phil  Sales  AD5X 
1517  Creekside  DrJve 
Richardson  TX  75081 


Have  you  tried  10  meters  lately ?  I 
know.  I  know.  We're  at  or  near 
the  bouom  of  the  sunspoi  cycle 
and  10  meters  is  useless — or  is  it? 

I've  been  finding  this  band  opening 
up  frequently,  II  often  opens  from  the 
late  morning  through  the  afternoon. 
Fve  also  found  it  open  occasionally 
to  as  late  as  10:00 — at  night!  One  re- 
cent Saturday  evening  1  got  on  10 
meters  at  8:00  p.m.  and  worked 
K2YJL/mobiIe  in  Kentucky  running 
a  Uniden  2510,  NGKXL  in  Kansas 
running  a  Uniden  2510,  and  KF4BGR 
in  Florida  running  an  Emperor  TS- 
5010,  K2YJL  told  me  he  has  con- 
firmed 170  countries  over  the  past  two 
or  three  years  operating  mobile  with 
his  Uniden  2510  and  Hamstick™  an- 
tenna! 1  buspecL  that  10  meters  has  ^^Z- 
ways  had  openings,  even  during  lows 
in  the  sunspot  cycle.  Most  rigs  nowa- 
days have  scanning  capability.  Go 
ahead  and  put  your  radio  on  scan  so 
you'll  find  out  when  the  band  opens. 


Incidentally,  the  belief  that  10  meters 
is  dead  has  resulted  in  some  great 
deals  on  the  above-mentioned  rigs.  To 
give  you  a  personal  example,  I  re- 
cently traded  an  unused  microphone 
for  a  mint  condition  HTX~100! 

OK,  you've  scored  that  1 0-meter  rig 
from  a  less-than-savvy,  hut  happy,  pre- 
vious owner  (he  thinks  you  got  the 
short  end  of  the  deal).  Now  you  need 
an  antenna  or  two  to  get  going. 

For  tO-meier  base  station  operation,  I 
recommend  a  high  horizontal  antenna. 
I've  founeJ  thai  a  high  horizontal  an- 
tenna usually  outperforms  a  ground- 
mounted  vertical  or  ground  plane 
antenna  by  several  S-uniLs. 

Recycle  thatj  good  buddy! 

Look  for  used  CB  antennas  at 
ham  tests.  A  dipole  made  from  two 
slightly  shortened  CB  whips  back-to- 
back  at  20-25  feel  up  in  the  air  will  do 
a  great  job.  For  Ihe  dipole  center,  use  a 


PVC  'V  attached  to  the  top  of  a  PVC 
or  aluminum  mast  attached  to  your 
chimney  with  a  cheap  hardware-store 
chimney  mount. 

To  attach  the  CB  whips  to  the  PVC 
"T,"  use  PVC  reducers  and  1/S  NPT 
I  brass  adapters  as  shown  in  Fig.  1 
(all  available  from  your  local  hard- 
ware store)-  As  it  turns  out.  1/8 -NPT 
is  the  same  as  a  slightly  tapered  stan- 
dard 3/8  X  24  antenna  thread.  You  can 
chase  the  1/8-NPT  threads  with  a  3/8  x 
24  tap  but  ihis  isn't  really  necessary  un- 
less you'll  be  screw^ing  and  unscrewing 
the  elements  frequently. 

Pick  the  "T,"  reducers,  and  adapters 
to  fit  your  mast.  The  3/4"  PVC  "T" 
shown  has  an  inside  diameter  of  one 
inch,  because  it  must  pass  over  the 
one-inch  outside  diameter  of  3/4"  PVC 
pipe  and  so  it  will  take  a  one-inch  OD 
aluminum  mast.  The  CB  whip  bases 
screw  directly  into  the  1/8-NPT 
thread. 


Fig,  L  Dipole  centerpiece. 
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3/B  X  24  stud 
(cut  off  bolt  head) 


5/16  OD,  1/4  ID  copper  pipe 

1  *  long 


1/8  NPTX  5/16  comp. 
(brass) 


Insert  Fi  berg  las™  Rod  int& 
copper  pipe 


Fig,  2,  Mobile  antenna  detaih. 

To  atlach  your  coax,  drill  and  tap 
holes  in  each  of  ihe  brass  adapters  to 
take  a  #6  brass  screw,  Aliach  a  solder 
lug  10  each  adapter  wilh  brass  screws 
(use  brass  or  copper  lockwashers). 
Solder  the  shield  to  one  solder  lug,  and 
the  coax  center  conductor  to  the  other 
solder  lag. 

Alternately,  you  can  just  drill  a 
small  hole  in  each  brass  adapter  and 
solder  a  wire  to  ihe  hole  to  use  as  the 
connecting  point  for  your  coax  (sol- 
der to  the  brass  adapters  before  they 
arc  niounted  in  the  PVC,  or  you'll 
have  a  melted  PVC  mess  on  your 
hands!). 

If  you're  a  real  purist,  you  can  also 
add  a  balun.  but  ihafs  not  really  neces- 
sary if  your  coax  exits  the  anlenna  at 
right  angles  and  stays  that  way  for  a 
while* 

Goin^  mobile 

When  you*re  shopping  for  those 
used  CB  antennas  for  your  base  station 
dipole,  think  about  a  third  CB  whip  for 
your  car  Operating  mobile  will  add 
another  exciting  dimension  to  your 
ham  fun.  The  Unidcn,  Radio  Shack, 
Lincoln,  Emperor,  etc.,  rigs  are  all 
small  enough  to  fit  easily  in  all  cars. 
My  Uniden  2600  mounts  vertically 
on  the  transmission  hump  in  my  Geo 
Metro  and  causes  no  problems  to  the 
passenger  (normally  ihe  cvcr-criiicai 
spouse).  Incidentally,  the  CB  anten- 
nas need  to  be  shortened  about  four 
to  five  percent  to  put  them  on  10 
meters.  An  MFJ  or  Auick  SWR  ana- 
lyzer will  permit  you  to  get  every- 
thing perfect  in  an  amazingly  short 
time! 

Mobile  antennas  for  10  meters  can 
be  made  inexpensively  by  shortening 
CB  antennas  as  mentioned  above—but 
you  can  ''roll  your  own'*  low  profile 
(six  feet)  10m  mobile  antenna  for  even 
less! 


As  you  can  see  in  Fig.  2,  a  mobile 
antenna  can  be  built  from  a  6- foot 
Fiberglas^^  bicycle  safety  flag  (around 
$3  at  discount  sioresK  19  feet  of  #22* 
24  hookup  wire,  a  one-inch-long  piece 
of  5/16"  OD  (1/4"  ID)  copper  pipe,  a 
1/8-NPT  X  5/16  compression  brass 
adapter,  a  3/8  x  24  bolt^  and  some  3/8 " 
heat-shrink  tubing. 

To  build  this  anlenna,  solder  one  end 
of  the  hookup  wire  to  one  end  of  the 
one-inch-long  copper  pipe,  Pul  some 
epoxy  on  one  end  of  the  Fiberglas  rod 
and  slide  this  end  of  the  rod  into  the 
copper  pipe.  Next,  insert  the  copper 
pipe  into  the  5/16"  compression  fitting 


^^ Operating  10m  mobile  will 

add  another  exciting 
dimension  to  your  ham  fun F* 


and  tighten.  Screw  a  3/8  x  24  stainless- 
steel  boh  into  the  1/8-NPT  end  of  the 
brass  adapter  and  tighten  securely  (the 
1/8*NPT  tapered  thread  makes  a  nice 
interference  fit)-  Cut  off  the  head  of 
the  3/8  X  24  boll  and  file  off  the  rough 
edges  as  necessary  so  it  will  screw  inio 
a  3/8  X  24  mount.  Now,  wrap  the  wire 
evenly  around  the  whip  and  hold  the 
end  of  the  wire  in  place  temporarily 
with  masking  tape.  Mount  the  antenna 
on  your  car  and  check  the  resonant 
frequency  with  your  SWR  analyzer* 

If  the  resonant  frequency  is  too  low, 
you  can  either  remove  some  wire  or 
compress  the  turns  at  the  top  of  the  an- 
tenna. If  the  resonant  frequency  is  loo 
high,  compress  some  turns  around  the 
center  of  the  antenna.  With  just  a  little 
effort,  you  can  adjust  the  turns  and 
turn  spacing  to  resonate  this  antenna 
rig  hi  where  you  want  it,  Inciden  tally, 
the  SWR  at  resonance  will  probably  be 
around  L5:l.  Since  most  radios  aren*t 
bothered  by  a  2:1  SWR  and  the  cable 


Six-foot  bicycle  safety  flag 
wrapped  w/19'  hook-up  wire 


loss  will  be  negligible,  you  really 
don't  need  to  worry  about  this  "high" 
SWR,  However,  if  you  want  a  perfect 
1;1  SWR  match,  connect  a  25  pF  500 
WVDC  silver  mica  capacitor  from  the 
base  of  the  anlenna  to  ground.  Make 
sure  you  make  the  antenna  adjustments 
with  the  capacitor  in  place. 

When  the  antenna  resonates  where 
you  want  it,  add  a  few  pieces  of  heat- 
shrink  tubing  along  the  length  of  the 
antenna  to  hold  the  wire  in  pface.  You 
now  have  a  flexible,  low  profile,  and 
low  wind  resistance  lO-melcr  mobile 
antenna  for  less  than  S7!  This  same 
method  works  for  other  frequency 
band  antennas,  loo. 

I  turned  my  Uniden  2600  into  a 
dual-band  10-  and  12-meier  rig  by 
adding  the  Chipswilch^^  to  it,  so  I  also 
needed  a  12-meter  mobile  antenna. 
The  Chipswitch  (available  from 
Chipswitch,  4773  Sonoma  Hwys, 
Suite  132.  Santa  Rosa  CA  95409- 
4269,  FAX  707-539-7571  or  phone 
707-539-0512).  permits  continuous 
operation  between  24.5  and  30  MHz 
for  Uniden  and  Lincoln  10-mcter  rigs. 
For  my  I2-meier  mobile  antenna, 
I  started  wilh  20  feet  of  wire  and 
w^as  easily  able  to  get  the  antenna  to 
resonate  in-band. 

I  also  built  a  15-meter  mobile  an- 
tenna which  required  25  feet  of  wire. 
For  frequencies  below  10  meters,  the 
base  matching  capacitor  becomes 
more  important  for  keeping  the  SWR 
reasonable.  1  needed  50  pF  on  15 
meters  for  a  1:1  SWR. 

Ten  meters  is  not  as  dead  as  many 
folks  think — and  it's  easy  (and  inex- 
pensive) to  get  on  the  band.  Fve  given 
you  some  hints  on  obtaining  inexpen- 
sive 10-meter  rigs^  and  information  on 
building  inexpensive  base  and  mobile 
antennas.  When  the  sunspots  finally 
Stan  10  appear,  you*ll  have  a  head  start 
on  all  the  fun.  a 
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Homing  in 


Number  7S  on  your  Feedback  card 


Joe  Moell  RE.  KOOV 
PO  Box  2508 
Fulierton,  CA  92633 


New  ideas  never  cease 

Friendly  competition,  intema- 
lional  goodwill,  emergency  res- 
cues, scif-poLicing,  and  wildlife 
management^ — what  do  they  have 
in  common?  All  are  important 
uses  for  radio  direction  finding 
(RDF).  Whether  your  inierests  in 
ham  radio  arc  technical,  social^or 
public  service,  RDF  can  play  an 
imporlani  part. 

When  I  talked  to  7i^s  then-edi- 
tor Bryan  Hastings  NSIB  in  the 
summer  of  1988  about  a  monthly 
RDF  column,  he  was  interested 
hut  skeptical  He  asked,  "Do  you 
really  think  there  is  enough  ma- 
terial fora  fiill  year  of  columns?" 


Radio  Direction  Finding 


I  nervously  assured  him  that  I  had 
along  list  of  topics. 

Next  momh^s  'Homing  In"  will 
be  Number  100.  With  your  help, 
this  department  has  presemcJ  sto- 
ries of  iransmitter  hunters  in 


this,  my  list  of  potential  topics  is 
longer  than  ever.  Technical  inno- 
vations arc  coming  at  an  increas- 
ing rate  and  T-humers  are  alw  ays 
fmding  new  ways  to  have  fun. 

If  you  are  new  to  73  and  want 
to  see  what  yon  have  missed  in 
"Homing  In/'  you  will  find  a 
complete  chronological  index  at 
my  site  on  the  World  Wide  Web 
(http://members,aoKcom/ 
homingin/).  Don't  forget  the 


Some  hams  from  China  are  proposing  a 

new  type  ofARDF  contest  they  named 

the  Technical  Session. " 


action  from  cities  and  towns  all 
over  the  country.  There  have  been 
reviews  of  new  commercial  RDF 
gear  and  projects  to  build  at 
home;  also,  the  first  detailed  cov- 
eragc  by  a  major  ham  maga- 
zine of  APRS,  LoJack™»  and 
Teletrac"^  has  been  on  these 
pages.  There  was  even  a  turtle- 
tracking  expedition.  Despite  all 


Fho(o  A,  Wani  otudoor  fun  for  your  ham  dubs  picnic,  hamfesi  or 
Scout  troop?  Hold  an  lARV-style  foxhunt!  A  new'  rules  proposal 
makes  if  easier  than  ever. 
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forward  slash  at  the  end  of  the  ad- 
dress. If  vou  don't  have  Web  ac* 
cess,  send  me  a  self-addressed 
stamped  envelope  and  1  will  mail 
you  a  copy. 

T-Hunts— grass  roots 
growth 

As  it  was  when  the  first  "Hom- 
ing In"  appeared,  mobile  hidden 
transmitter  hunting  is  siill  the 
most  popular  tise  of  RDF  by  hams 
in  the  USA,  and  ii"s  growing.  1 
regularly  hear  from  clubs  thai 
have  just  begun  to  sponsor 
T'hunts.  A  good  example  is  the 
Silver  Creek  Amateur  Radio  As- 
sociation l^SERA)  of  Doylestown, 
Ohio,  ncj^r  the  cities  of  Akron  and 
Canton.  According  to  Jim  Korcn/ 
N8PXW,  SERA  holds  hunts  once 
a  month,  except  in  winter.  They 
start  frcjm  a  shopping  center  park- 
ing lot  in  Doylestown  or  Barbenon. 

"Most  of  our  hunts  are  not  too 
sophisticated/*  Jim  says.  "They 
run  about  20  or  30  miles  masti- 
mum.  Pans  of  the  area  are  rural 
bm  it's  still  fairly  urban.  Most  of 
the  lime,  the  person  with  ihc  fox 
is  in  a  car  by  the  side  of  the  road 
or  in  a  purk." 

Simple  2-elcment  quads  or 
yagis  arc  most  popular  for  2m 
RDF  in  NSPXW's  area.  Jim  pre- 
fers his  home-built  Roanoke  Dop- 
pler  with  a  wideband  antenna  set 
of  four  magnetic-mount  whips 
(sec  "Homing  In"  for  April  and 
Inne  1 995 ),  Having  learned  about 
microcontrollers  on  the  job.  he 
decided  lo  see  if  diey  could  aug- 
ment his  setup.  *i  acquired  a 
Motorola  GPS  board  in  Dayton 
and  decided  to  link  the  two 
together,"  he  told  me.  "1  increased 


the  clock  frequency  from  8  kHz 
to  64  kHz.  This  gave  me  7  bits  of 
angle  data.  1  got  the  eighth  bit 
from  the  clock  chip.  1  latched  the 
data  with  a  74LS374  octal  latch 
and  fed  it  to  a  Motorola  68705P3 
microcontroller  by  way  of  the 
8-bit  data  port. 

'The  processor  converts  the 
256  counts  into  360  degrees,  puts 
the  number  into  an  ACSU  mes- 
sage, and  transmits  this  data  via 
RS-232  to  a  display  processor  for 
the  GPSr  N8PXW  continues- 
"That  display  prtK'essor  is  also  a 
home-built  68705P3  unit,  which 
receives  the  NMEA  formal  mes- 
sages from  the  GPS,  parses  the 
data,  and  sends  the  values  to 
the  LCD  display.  It  also  receives 
the  Dopplcr  data,  adds  the  GPS- 
dctermined  heading  for  the  ve- 
hicle, and  displays  the  signal 
bearing  reUuivc  to  I  me  north. 

'The  GPS  processor  outputs 
the  latitude,  longitude,  and  bear- 
ing as  an  ACS  1 1  message  from 
another  RS-232  port.  The  data  is 
sent  only  when  the  %'ehicle  speed 
is  greater  than  5  mph  and  three  or 
more  satellites  arc  seen  by  the 
GPS.  I  tried  to  average  the  bear- 
ing data  with  the  processor,  but 
the  eyes  seem  to  do  a  better  job/* 

As  experienced  hunters  know, 
the  perfonnancc  of  Dopplers  ver- 
sus RDF  beams  depends  on  the 
nature  of  the  hunt.  "The  Doppler 
usually  works  very  well/'  Jim 
says.  "On  my  first  hunt,  I  arrived 
about  20  minutes  before  anyone 
else,  but  I  placed  second  because 
the  hunt  was  scored  by  mileage, 
and  mine  was  one  mile  loneer 
than  the  winner,  The  worst  expe- 
rience with  the  Doppler  w^as  when 
1  was  within  a  half  mile  of  the  T 
in  a  dense  forest  of  laige  trees.  All 
the  indicator  did  was  continu- 
ously spin  around  in  circles  with 
no  obvious  direction/* 

SBRA  hams  have  learned  that 
a  prepared  group  of  T- hunters 
helps  to  minimise  malicious 
QRM  on  local  repeaters.  *'Last 
year  vve  had  a  jammer  ^^  ho  would 
put  out  whistles  and  dead  cairi- 
ersr  says  N8PXW,  'At  fu^t  he 
was  on  mavhe  once  a  w  eek,  but 

w 

by  Christmas  he  was  on  all  the 
time,  including  mtdnighi  and 

early  mornings.  So  four  teams 
started  looking  one  night.  Home 
stations  with  beams  said  he  was 
south  of  Doylestown,  so  we  took 


off  and  ended  up  in  ihe  couniry 
wiih  no  signal  to  hunt.  Now  I 
know  what  it  feels  like  to  be  a 
private  eye — a  lot  of  sitting  on 
lonely  fx)ads  with  people  going  by 
sayingt  'What  ^e  you  doing  out 
here?  rs  20  degrees  r 

**A  couple  of  nights  Vmct,  the 
whistler  was  on  pretty  solid 
again,"  Jim  continues,  *i  could 
hear  him  on  the  input  from  home, 
s6  we  went  out  again.  I  got  out 
on  the  freeway  past  the  local  air- 
port and  die  Doppler  kicked  in, 
pointing  due  south.  1  got  three 
good  bearings  and  then  the  sig- 
nal stopped  for  the  night.  The 
readings  crossed  in  the  city  of 
Massillon. 

**We  all  went  down  there  the 
next  nighL  I  couldn't  detect  the 
signal  from  the  south  and  east  of 
Massillon,  but  some  of  the  other 
guys  picked  it  up  from  the  west  and 
north.  We  didn't  find  it-  However, 
one  of  our  young  hams  got  on  the 
lepcaier  next  morning  saying,  *My 
dad  was  out  in  Massillon,  real 
close  to  the  janimcr.'  Wc  haven't 
heard  the  QRM  since.*" 


For  the  latest  SERA  hunt 
schedule,  send  E-mail  to: 
w8wky@amsat.org.  If  you  nm  in 
the  area,  call  on  the  147.39 
lepeaten 


—a  new  attitude 


On-foot  radio-orienteering 
(ARDF)  is  the  fastest  growing 
form  of  competitive  direction 
fmding  outside  the  USA.  In  many 
countries  of  Europe  and  Asia, 
it  is  a  school  sport  with  regional. 
national,  and  intemaiional  cham- 
pionships.  North  America  has  a 
long  way  to  go  to  catch  up  to  the 
level  of  ARDF  activity  in  Inter- 
national Amateur  Radio  Union 
(lARU)  Region  1  (Europe/Africa) 
and  Region  3  (Asia  and  South 
Pacific).  Nevenheless,  this  year's 
spring  thaw  will  bring  out  ARDF 
enthusiasts  in  several  cities  of 
North  America. 

At  the  ARDF  Working  Group 
meeting  in  Bulgaria  last  year,  a 
new  age  category,  Veterans,  was 
officially  added  to  European 
events.  In  it  are  men  age  56  and 


' 

VHFCtass                1 
(lARU  Rules) 

Technical  Sessk^n 
^BAIHAMProposat) 

Camgofies 

Juniors  (boys  under  18) 
Stfiiors  (men  18  to  40) 
Old  Timers  (men  41  to  55} 
Veterans  (56  and  oWer) 
Women  (any  age) 

Youngsters  (boys  under  T4) 
GenUefnon  (men  15  to  55) 
Old  Timers  (56  and  oldftr) 
Ladies  (any  age) 

Site 

Predominantly  wooded 

Any  kind  of  field 

Total  oour&d 
distance 

a  to  lOkikJmeters 

1  to  3  kik^n^ters 

Number  of  foxes 

5 

e  to  12 

Min.  (ox  separBtton 

400  meters 

5  meters 

Verification  methoct 

Distinctive  piMiches  at  foxes 

Unique  control  numbers 

tXjmmy  controls? 

No 

Yes.  2X  to  5X  number  of 
foxes 

FpM  place  rT»ent 

Visibie  with  re«^ white  flags 

Concealed,  Invistbte 

Mode 

2  meter  AM 

2  meter  FM  simplex 

RF  cartter 

Keyed  and  modulated 

Modulated 

Transmitter  power 

0.25  to  1.5  watts 

too  to  200  milliwatts 

Antenna 
polanzation 

Horizontal 

Vertical 

Foxes  heard  at  start 

All 

At  least  half 

IdanlJIk^tion 

a-12  WPM  CW.  MOE.  MOL 
etc. 

Slow  CW.  single  character 

IMng 

t  minute  on*  4  minutes  off 

3  seconds  on.  30  seconds  off 

Synchronize<F 

Yes,  In  numdered  sequerK^ 

No,  slight  timwig  variatioos 

Map 

1:20,000  onenteering 

Simpfe  with  rciads  and             . 
tHjildings 

Stan  method 

Five  minirte  Inten^als 

Al  looeit^er 

Table  i ,  Comparison  of  rules  between  the  trodiiional  lARU  in'o* 
meter  foxhunt  and  the  proposed  Technical  Session.  The  total  course 
distance  is  the  minimum  path  from  start  to  each  transmitter  and  then 
to  the  finish. 


older  Seniors  (men  ages  19  to  40) 
musi  find  all  foxes  on  the  course 
to  win.  Contesiants  in  other  cai- 
egories,  including  Veterans,  need 
to  find  only  four. 

With  the  addition  of  Veterans, 
there  are  now  four  categories  for 
males  and  only  one  for  females 
(see  Table  1),  The  four-io-one 
ratio  did  not  sil  well  with  some 
delegates.  A  formal  proposal  was 
put  forth  one  month  later  to  have 
four  categories  for  women  as 
well,  with  the  same  age  ranges. 
The  proposal,  written  by 
OK2B\^T^  and  DL5NBZ,  would 
require  those  in  the  M20  category 
(men  ages  19  through  40)  to  find 
aU  five  foxes.  Males  and  females 
in  all  other  categories  need  find 
only  four,  except  for  D56  (women 
56  and  older)  who  would  have  lo 
find  only  three. 

Is  the  proposal  fair  or  is  it 
discriminatory?  That  will  be  de- 
bated by  the  Region  1  ARDF 
Working  Group  when  it  meets  in 
Germany  this  September  Mean- 
while, you  can  read  the  complete 
proposal  text  at  the  "'Homing  In** 
li  Web  site. 


A  serious  impeditnent  to  the 
growth  of  stateside  ARDF  is  the 
mandatory  logistics  and  organi7-a- 
tionai  effort.  lARU*s  official 
"Rules  for  Championships  in 
ARDF*  is  12  pages  of  fine  print 
thai  specifies  m  great  detail  how 
courses  must  be  set  up  and  com- 
petitions must  be  run,  Following 
these  rules  requires  carefully  syn- 
chronized transmitters,  individual 
timing  and  starling  of  competi- 
tors, plus  other  restrictions  that 
make  it  necessary  to  have  a  staff 
of  non-hunters  to  oversee  the 
event, 

2m  lARU  championships  must 
Hie  AM  transmitters  and  MCW 
fox  signals,  which  are  incompat- 
ible with  the  equipment  and  skills 
of  most  new  hams.  The  courses 
are  large  (at  least  500  acres),  so 
only  true  athletes  have  a  chance 
of  winning.  With  the  realization 
that  these  rules  and  restrictions 
arc  discouraging  many  ham  hob- 
byists from  trying  ARDF,  some 
hams  from  China  are  proposing 
a  new  type  of  ARDF  contest 
that  they  named  the  Technical 
Session* 
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Chen  Pin^  BAIHAM  ha.s  cir- 
culated a  draft  proposiiL  IT 
adopted,  a  Technical  Session 
would  be  added  Lo  rcgUvna)  and 
national  chnrnpionships.  It  would 
be  separate  from  the  cxistiug  tiOm 
CW  and  2m  AM  events,  wiih 
separate  eompeiitor  categories 
and  prizes.  Table  1  showu  my 
comparison  between  mles  for  the 
Iradittonal  2m  njn  and  the  Tech- 
nical Session.  The  propusal  text 
can  he  downloaded  from  the 
"Homing  In"  Web  site. 

Technical  Session  courses 
would  be  smaller  than  those  of 
oiher  lARU  fox  hums,  so  ihcy 
could  be  held  in  city  parks  and 
schixil  grail nds.  Besides  the  ob- 
vious con\  cnicncc,  a  small  course 
makes  the  outcome  more  depen- 
dent on  RDF  skills  and  lesson  the 
ability  to  run  fust.  Other  features 
would  make  it  possible  for  visi* 
tors  and  observers  lo  be  on  the 
grounds  during  the  event  and  for 
contestants  to  use  commonly 
available  VHF-FNl  receivers  and 
scanners. 

Note  that  age  categories  are 
slightly  different  from  main- 
stream lARU  foxhunts,  lo  recog- 
nize the  differences  in  technical 
abilities  between  children  and 
teenagers.  Further  in  ore.  entrants 
in  M  Technical  Session  catego- 
ries are  expected  lo  find  all  foxes i 
the  number  is  not  rcLlLiced  for  any 
category, 

As  an  nddilional  incentive  to  ! 
improve  RDF  abilities,  foxes 
would  be  truly  liiddcn.  with  no 
prominent  flags  nearby,  Num- 
bered markers  replace  I  he  present 
orienteering  punches.  Competi- 
tors would  write  down  the  num- 
ber on  their  cards  when  they  find 
a  fox.  To  make  sure  thai  himicrs 
use  their  RDTgear  instead  of  just 
their  eyes,  there  would  be  many 
dummy  markers  in  the  field. 
Hunters  who  write  down  a 
dummy  number  on  the  card  in- 
stead of  a  correct  number  will 
score  lower 

The  Chinese  are  by  far  the 
strongest  ARDF  competitors  in 


Subscribe  to 
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lARU  Region  3,  They  took  itidi- 
vidtial  and  team  gold  medals  at 
the  Championships  in  Australia 
last  summer  BAl  HAM  is  Chair- 
man of  the  lARU  Region  3  ARDF 
Committee.  Thus  you  can  be  sure 
that  the  Technical  Session  pro- 
posal will  be  given  serious  con- 
sideration by  radio-orienleers 
worldwide. 

I  like  the  proposal,  because  it 
sanctions  foxhunts  in  local  ven- 
ues with  commonly  available 
equipment.  However.  I  would  like 
a  more  descriptive  name  such  as 
Shon  Course  or  FM  Event.  Fur- 
thermore. I  suggest  that  voice 
identincation  be  permitted  to  re- 
place CW  for  some  or  all  foxes  at 
the  event  organizers'  discretion* 
Voice  memory  ICs  are  plentiful 
and  inexpensive*  making  talking 
foxes  more  practical  than  ever, 
Thev  w  ould  encourage  non-hams 


I 


It  is  nut  necessary  thai  alJ  foxes 
be  copy  able  from  the  start  point, 
but  aL  least  lialf  of  them  .should 
be.  The  entire  hunt  area  should 
be  free  of  hazards  such  as  high- 
ways, railroads,  and  dangerous 
animals.  Mark  on  the  map  any 
area  with  hazards  so  that  no  one 
will  venture  there. 

Make  up  carry-along  cards  lo 
give  each  hunter.  There  should  be 
a  square  on  the  card  for  each  fox, 
into  which  the  hunters  will  w^rite 
the  control  number  for  that  fox. 
Standard  orienteering  cards  by 
Silva  have  20  squares  and  are 
ideal  for  this  purpose. 

The  easiest  way  to  make  foxes 
for  a  Technical  Session  is  to  bor- 
row some  handte-lalkie^.  Older 
models  such  as  the  Icom  1C-2A 
are  perfect,  because  bells  and 
whistles  such  as  CTCSS  are  un- 
necessary. Voice  ID  can  come 


The  entire  hunt  area  shouid  be  free  of 
hazards  such  as  highways,  railroads, 
and  dangerous  animals. '' 
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and  no-code  licensees  to  try 
ARDF, 

The  only  problem  that  I  envi- 
sion is  security  of  the  marker 
numbers.  Runners  should  be  cau- 
tioned to  keep  their  cards  con- 
cealed so  that  others  on  the  course 
cannot  sec  the  marker  numbers 
written  on  them.  Course  marshals 
mil  si  bL^  watchful  to  prevent  eoU 
lusion  among  team  members  by 
sharing  of  numbers.  Do  you  have 
any  ideas  for  a  simple  hut  more 
secure  verification  system? 

Let's  try  it 

The  Technical  Session  struc- 
ture is  ideal  for  a  foxhunt  at  the 
site  of  your  ne\t  hamfest  or  club 
picnic.  So  why  not  hold  one? 
Let's  try  the  proposed  rules  and 
see  how  they  work;  If  you  can^t 
put  out  a  dozen  foxes,  try  it  wiih 
a  half  doxen  or  fewer.  Here's  how 
tu  dit  it: 

Visit  the  site  in  advance  to 
choose  a  sianing  area  and  a  fin- 
ish area.  If  everyone  starts  at  the 
same  time,  the  start  and  finish  can 
be  at  ihe  same  place.  Putting  the 
siart/fmish  area  at  the  center  of  the 
venue  will  encourage  hunters 
to  scatter  Lnsiead  of  follow  one 
another. 
1997 


from  an  audio  chip;  on/off  timing 
can  be  synchronized  by  a  CMOS 
555  timer  IC.  For  more  control- 
ler ideas,  see  ihe  "Homing  In" 
Web  site. 

Foxes  should  transmit  Ibr  only 
a  few  seconds,  about  twice  a 
minute,  sending  a  distinctive  let- 
ter in  CW  or  voice.  It  is  OK  if 
transmitters  occasionally  QRM 
one  annther,  but  try  lo  randomize 
the  liming  so  that  this  does  not 
occur  on  every  transmission.  Use 
multiple  frcqucticics  only  if 
equTpment  limitaiions  such  as 
rock-hound  transmitters  prevent 
foxes  from  all  being  on  the  same 
frequency. 

Ideally,  foxes  should  begin  to 
cycle  just  as  the  hunt  stans,  so  no 
one  can  hear  them  earlier  The 
versatile  PicCon  controller  de- 
scribed last  month  can  be  pro- 
grammed to  start  and  .stop  at 
predetermined  limes,  but  most 
other  fox  controllers  cannot.  It 
may  suffice  to  hold  the  hunt  on 
an  obscure  frequency  that  is  not 
announced  until  starling  time. 
Forbid  hunters  from  turning  on 
their  receivers  until  then. 

Make  up  about  fifty  4-by-6- 
inch  index  cards  with  different  3- 
digit  numbers  on  them,  to  be  used 
as  control  cards.  Put  the  foxes  out 


well  in  advance  so  potential  himt- 
ers  won't  sec  you  deploying  them* 
Pl^ce  a  control  card  within  six 
feel  of  each  fox,  secured  to  pre- 
vent it  from  blow  in  u  awav  in  the 
wind.  Put  oui  litrI  secure  the  re* 
mainder  of  the  cards  at  interest' 
ing  places  where  hunters  might 
guess  that  a  fox  would  be  located- 

Have  each  hunter  register  on  a 
roster  Add  columns  to  the  rosier 
for  Stan  and  finish  times  and  num- 
ber of  foxes  found.  If  vou  have  a 
large  enough  number  of  panici- 
pants,  break  them  into  categories 
w  ith  separate  prizes  for  each,  to 
even  the  field.  The  Chinese  pro- 
posal for  categories  is  to  Table  I, 
but  you  could  choose  diiTerentlvT 
as  determined  by  your  club's  de- 
mographics and  its  opinions  about 
fairness. 

Instruct  the  hunters  thai  they 
must  not  turn  on  their  equipment 
until  they  begin  to  hunt.  Tell  them 
the  hum  frequency  and  ihc  num- 
ber of  transmitters,  plus  how  Ihe 
foxes  arc  modulated  and  identi- 
fied (voice,  CW,  letters,  numbers, 
call  signs,  and  so  forth).  Give  out 
maps  of  the  hunt  area  showing 
b<iundaries.  roads,  buildings,  ter- 
rain features  and  any  forbidden 
areas. 

Start  the  hunt  ajid  begin  timing. 
Make  sure  you  have  sufficient 
help  at  the  finish  line  to  write 
down  exact  ending  limes  of  each 
finisher  on  his  or  her  card  and  the 
rosier.  (The  time  of  finding  each 
fox  is  not  important  Just  the  lime 
that  the  hunter  crosses  the  finish 
line.) 

Primary  .scoring  criteria  is  the 
number  of  foxes  correctly  identi- 
fied by  control  number.  The  sec- 
ondary criterion  is  time.  In  a 
12-fox  hunt,  the  first  to  find  all 
twelve  wins,  followed  in  time  or- 
der by  all  who  find  twelve,  then 
in  lime  order  by  all  who  find 
eleven,  and  so  forth. 

Please  let  mc  know  what  you 
think  of  the  Chinese  proposal.  I 
especially  want  to  hear  from  clubs 
that  actual  Ev  trv  out  the  Technical 
SessioiL  1  will  pass  along  your  re- 
sults and  suggestions  to  the  ARDF 
Committees  of  Regions  1  and  3, 
Send  E-mail  to:  Homingfn@aol 
.com  or  postal  mail  to  the  address 
at  the  beginning  of  this  article. 
Who  knows?  Maybe  there's  a  fu- 
ture ARDF  World  Champion  in 
yourtow^n! 
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The  VHF/UHF  beam 
antenna 


This  monih,  Icf  s  cover  the  con- 
smiction  of  an  antenna  for  the  70 
cm  (432  MHz)  amateur  band.  I 
dkln'l  want  to  put  together  a  long- 
boomer  type  of  antenna  with  25 
lo  32  elements.  I  wanted  to  con* 
struct  a  10-  or  so  element  beam 
on  a  boom  leneth  of  six  feet.  A 
modest  antenna  by  any  mea- 
sure— not  a  killer  beam.  The  tar- 
get price  to  beat  when  making  a 
comparison  to  a  commercially 
available  similar  anlennu  w^ls  $90 
to  $100. 

I  found  a  good  starting  point  in 
an  article  in  the  Mav  1989  issue 
of  Ham  Radio  Magazine  (pg,  9, 
KIFO).  The  task  begins  by  put- 
ting logcihcr  a  shopping  list  of  the 
major  components:  1-inch  alumi- 
num boom  material  and  a  selec- 
tion of  two  different  tubing  siies 
for  the  elements.  A  larger  size  is 
needed  for  the  driven  element  and 
sUU  another  smaller  si/e  lor  all  the 
others.  The  ratio  of  the  liirger  to 
the  smaller  diameter  should  be 


VHF  and  Above  Operation 

about  2:1.  That  is,  if  l/4^inch  tub- 
ing is  used  for  the  driven  clement, 
the  'T^'-match  section  used  for  the 
feed  arrangement  should  be  1/8- 
inch-diameter  The  entire  antenna 
is  constructed  using  the  1/8 -inch 
materia]  for  all  elements  except, 
of  course,  the  driven  one.  This  is 
consiructed  from  i /4-inch  alumi- 
num rod  or  tubing.  Only  a  short 
piece  less  than  14  inches  long  is 
needed  for  the  construciion  of  one 
antenna. 

Other  materials  recommended 
in  the  article  were  some  fasteners 
to  hold  the  elements  in  place  and 
an  insulating  rod  to  insulate  the 
driven  element  from  the  boom.  A 
bracket  needs  to  be  consiructed  out 
of  a  small  scrap  of  aluminum  lo 
hold  an  "N"-type  female  coaxial 
connector.  To  this  bracket  and  con- 
nector a  l/4-wavclengjhcoax  halun 
is  attached  which  in  turn  makes 
connection  to  the  1/8-inch  T'  part 
of  the  anienna  feed  system. 

The  feed  system  of  the  antenna 
is  attached  to  I /2-inch  insulating 
standoffs  boiled  to  the  bottom  bolt 
holes  of  the  "N"  connector  The 
connector  and  its  mounting 
bracket  are  positioned  on  the 
boom  so  as  lo  place  the  ends  of 
the  standoffs  and  the  attached 
1/8-inch  "T"  rods  over  the  center 
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Fig.  L  RG'SU  coax  btdim  for  432  MHz  is  93  inches  long,  converts 
50Q  unbalanced  to  high-Z  Imlanced  configuration. 


Photo  A.  Close-up  of  new  antenna  construction  showing  block- insu- 
Inied  driven  element  and  lighter  ctiior  (silver^  Auveco  push-on 
retainer  for  snuiiler  driven  one. 

of  the  l/4-mch  driven  element.  |  components  needed.  I  felt  that 


The  ends  of  the  1/8 -inch  rods  are 
pounded  flat  to  accept  a  6/32 
screw  to  attach  them  to  the  stand- 
offs. The  far  enUbi  ul  the  1/8-inch 
rods  are  held  in  place  with  a  strap 
made  from  l/4'inch-wide  thin 
aluminum  bent  over  to  the  ele- 
ments and  held  in  place  with  the 
6/32  screws. 

The  RG-8  co^  feed  is  fitted 
with  abalun  of  I  /2  wavelength  of 
coax.  To  figure  out  how  long  1/2 
wavelength  is,  divide  your  desired 
frequency  into  300.  That  is, 
300/432  *  wavelength  in  meters, 
or  in  this  case,  .694444  (or  more 
commonly,  70  centimeters)  for 
one  wavelength.  Divide  70  cm/2 
=  35  cm.  At  2.54  cm  per  inch, 
35/2.54=  13.77  inches  multiplied 
by  the  velocity  factor  of  coax  (.69) 
=  1/2  wavelength  of  coax  for  our 
balun  9,5  inches  long  (see  Fig- 1), 

Wow^!  Lots  of  things  to  accom- 
plish in  the  construction  of  this 
432  MHz  10-elemcni  beam,  and 
we  haven *t  even  sianed  to  drill 
holes.  Lei's  look  at  the  assembly 
of  the  components  and  examine 
the  process,  I  started  out  to  locate 
a  source  of  1 -inch  aluminum  thin 
wall  tubing  and  small -diameter 
material  suitable  for  the  clement 
construction.  On  my  first  tele- 
phone call,  I  was  able  to  locate 
tubing  in  |2-fooi  lengths  of  7/8- 
inch  material  for  $7.  There  was 
no  stock  of  smatl^diameter  mhing 
at  this  source »  so  I  had  to  make 
other  calls  to  attempt  to  locate  the 
material  for  ihe  elements. 

I  was  trying  to  keep  the  mate- 
rials sourcing  in  my  local  area 
in  order  to  limit  excessive  mile- 
age costs  from  picking  up  all  the 


since  1  lived  in  a  reasonably  large 
raanufaciuring  area  spotted  with 
hi-tech  materials  suppliers,  such 
supplies  should  not  be  too  hard 
to  find.  However,  locating  small- 
diameter  tubing  proved  to  be  diffi- 
cult. I  was  able  lo  locate  1/4-inch 
and  3/1 6- inch  solid  aluminum  rod 
ai  one  dealer,  but  finally  ended  up 
purchasing  1/8-inch  solid  rod 
at  anothen  All  material  was  in 
1 2'foot  lengths.  Total  cost  for  the 
small  diameter  rod,  S8.25. 

MaLerials  still  on  the  shopping 
list  included  insulaiing  bushings 
for  the  driven  element;  hold-down 
fasteners  for  the  elements;  small 
bits  and  pieces  tike  nuts  and  bolts; 
tmd  a  ^'U^'-bolt  bnickct  lo  hold  the 
anienna  boom  to  the  mast  pipe. 
And,  we  still  needed  to  consttuct  a 
coaxial  balun  1/2- wavelength  long. 

Well,  according  lo  documenta- 
tion on  this  antenna  which  was 
reprinted  in  TheARRL  Handbook 
from  the  origiaal  old  Ham  Radio 
Magazine,  the  fasteners  for  the 
clemenis  could  be  obtained  at  any 
well  stocked  hardware  store.  They 
were  made  by  Auveco  Products. 
However,  if  I  had  known  all  along 
what  I  know  now — -that  Au-ve-co 
stands  for  Automotive  Vehicle 
(products)  Compatiy — my  search 
for  the  fasteners  would  have  been 
made  more  than  a  little  bit  easier. 

I  called  hardware  wholesalers 
and  came  up  blank  trying  to  find 
these  fasteners.  They  are  similar 
to  the  push-on  retaining  nuts  used 
in  the  construction  of  a  child's 
wagon,  except  that  they  do  not 
incorporate  the  hood  of  the  jam 
nut.  The  desired  fasteners  are  like 
a  shakeproof  washer  that  has 
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internal  fingers  beni  out  in  a  cone 
shape  of  a  particular  diameter 
This  cone  shape  enables  these 
washers  to  be  slipped  over  a  rod 
to  firmiy  grasp  it  in  position.  Each 
element  is  then  ueniered  between 
two  such  devices  to  become 
Locked  in  ptace  (see  Photo  A), 

Not  only  was  I  unable  u>  locate 
the  Tasieners,  but  I  also  couldn  t 
find  anyone  who  thought  I  was 
sane.  The  largest  hardware  stores, 
in  business  for  some  100  years, 
didnH  know  what  I  was  talking 
about,  [f  they  didn  t  know,  I  was 
in  trouble.  Well,  somewhere  in 
my  travels  f  had  learned  that  these 
fasteners  were  not  pan  of  the  nor- 
mal nut  and  bolt  trade  but  were 
instead  auiomoiive  in  nature.  My 
first  phone  call  to  a  large  automo- 
tive parts  warehouse  landed  mc 
the  phone  number  of  a  specialty 
nut  and  bolt  firm,  not  listed  in  the 
Yellow  P^cs«  thai  was  located  in 
another  city  and  stocked  automo- 
tive hardware.  One  caJ)  to  them 
ptit  mc  in  touch  with  rcalily^ — they 
had  Slock  of  quite  a  number  of 
Auveco  fasteners. 

Unfonunaicly,  amidst  all  the 
excitement  of  getting  ready  to 
lake  my  trip  over  there,  1  forgot 
to  bring  along  samples  of  the  ele- 
ments and  the  diameters  I  needed 
to  deal  with.  So  just  to  be  safe 
(and  especially  since  Td  had  lo 
take  time  off  from  work  to  go  to 
this  place  to  begin  with),  I  decided 
to  ensure  the  success  of  the 
project  by  purchasing  a  small 
stockpile  of  liiKtcners  in  various 
sizes.  Cost,  $28.  1  most  certainly 
overbought  and  will  have  these 
fasteners  around  for  some  time.  I 
just  wanted  to  cover  all  the  bases. 


This  *'nin  for  the  fasteners''  trip 
took  my  memory  cells  back  to  the 
very  early  days  when  we  used 
(steel)  electrical  conduit  for  boom 
materiaL  The  elements  were  1/8- 
inch  brass  brazing  rods  and  the 
method  of  attachment  was  sim- 
pler. We  drilled  a  slightly  under- 
sized hole  in  the  boom  and  then 
shoved  the  brazing  rod  through  it, 
making  a  light  fit.  Then,  we 
drilled  a  second  hole  offset  90 
degrees  through  Lhe  top  of  the 
boom  for  insertion  of  a  sheet 
metal  screw  slightly  off  center 
from  the  brazing  rod  element.  The 
sheet  metal  screw  secured  ihe 
brazing  rod  by  jamming  its 
threads  along  the  side* 

Electrical  conduit  (steel)  for 
boom  material  was  very  inexpen- 
sive  ($1/10  feet).  Brass  bracing 
rod  or  even  aluminum  clothesline 
solid  wire  could  be  used  for  ele- 
ments, I  used  brass  brazing  rod 
l/S-inch  in  diameter.  If  (  remem- 
ber  correctly,  the  brass  rod  was  a 
little  short  for  2- meter  elements 
and  1  had  to  solder  on  some  small- 
diameter  tubing  to  lengthen  them. 
However,  for  220  and  432  MHz 
these  smaller  elements  allow 
simple  construction.  Because  this 
was  to  be  a  very  economical  beam 
antenna  (costs  held  to  a  mini- 
mum),  construction  techniques 
were  dictated  by  the  materials  on 
hand.  Jamming  sheet  metal 
screws  to  hold  elements  tight  to 
the  boom  will  eventually  result  in 
msi,  hut  the  method  works  and 
will  last  quite  a  long  time. 

The  rusty  connection  will  not 
disturb  basic  anicnna  operation 
but  will  in  time  become  a  simple 
diode.  This  diode  in  many  cases 


Photo  B.  Repaired  432  MHz  beam  antenna  with  baitm  attached. 
Antenna  with  broken  elemems  was  purchased  at  a  swap  meet  for  57* 

80  73  Amateur  Radio  Today  •  April  1997 


Pboio  C.  Ciose-up  of  nen*  baium 
const  rue  fed  from  9  inches  ofRG-8 

will  actually  become  a  very  good 
mixer  When  joined  with  some 
metal  (the  elements),  it  allows 
two  iransmiiiers  to  mix  together 
lo  produce  an  interference  prod- 
uct. While  the  product  is  not  very 
strong,  ii  is  capable  of  being 
detected  by  the  very  sensitive  re- 
ceivers we  use  for  communica- 
tions today.  The  modulation  that 
is  passed  is  usually  that  of  the 
capturing  (strongest)  signal  being 
mixed. 

This  mix  product  can  be  suffi- 
ciently strong  to  be  received  quite 
a  distance  from  the  mixing  de- 
vice. The  only  cure  is  to  remove 
the  rusl  (mixer)  or  to  bond  the 
meial  together  to  eliminate  the 
rusty  connection. 

I  once  c:inie  across  an  example 
of  this  ill  die  commercial  realm, 
involving  a  city  emergency 
frequency  iiod  a  radio  taxi 
company's  commercial  one.  The 
problem  went  unnoticed  for  many 
years  because  at  that  lime  mobile 
transmitters  were  not  left  on  all 
the  time  but  instead  were  acti- 
vated only  when  needed.  Because 
the  offending  transmitters  both 
need  lo  be  on  ihc  air  to  observe 
the  mix  products,  it  took  quite  a 
bit  of  air  lime  to  discover  just 
what  signals  were  mixing.  The 
mixing  culprit  in  this  case  turned 
out  to  be  a  city  water  tower  that  | 
was  assembled  with  nut-and-bolt  . 
construction. 

Now,  these  bolls  were  quite 
large  and  over  the  many  years 
since  construction  had  become 
msty  and  painted  over  This  con-  | 
dition  made  the  water  tower  a 
better  transmitter  at  VHF  than 
some  conventional  low-power 
transmitters.  Turning  on  both  , 


assembly  for  salvaged  anienna. 
coax. 

transmitters  and  DFing  to  the 

water  tower  on  the  interference 
product  became  simple.  The  so- 
lution to  this  peq?lexing  problem 
was  to  weld  the  bolls  themselves 
to  the  metal  water  lower  struciure. 
Amateur  locations  can  be  just  as 
susceptible  to  this  type  of  prob- 
lem as  commercial  radio  sites  are. 

Well,  what  conclusion  did  I 
reach  from  trying  lo  build  a  beam 
antenna  and  from  all  the  effort 
needed  for  home  construction? 
Being  a  junk  box  addict,  1  still  opt 
to  construct  my  own  antennas 
when  possible,  bul  1  will  temper 
the  construction  methods  used 
and  not  go  every  time  for  the  ideal 
components  to  use. 

The  up  side  of  this  whole  con* 
struction  affair  was  that  my  part- 
ner in  electronics  experitnentation 
Kerry  N61ZW  had  picked  up  a 
small  400  MHz  beam  at  a  swap 
meet  for  $1  (see  Photo  B).  It  was 
missing  the  driven  element  and 
matching  section,  but  1  con- 
structed a  balun  from  a  short 
section  of  RG-8  (Photo  C)  and 
replaced  the  broken  element 
with  some  scrap  aluminum.  Test- 
ing the  antenna  showed  reso- 
nances at  the  432  MHz  SSB 
frequencies  (1.2:1)  and  still  a 
good  match  ( L5  to  1 )  up  into  the 
440  MHz  FM  region. 

That's  it  for  this  month.  Has  ihc 
newly  constructed  antenna  func- 
tioned well?  Well,  no:  I  haven't 
constructed  the  feed  arrangement 
yeL  WTienit's  tested,  I  will  let  you 
know.  Is  it  better  to  purchase  a 
small  antenna  or  construct  one? 
This  lime  around,  it  was  too  lime- 
intensive  to  builds  so  wc  bought 
used  instead.  Next  time,  who 
knows?  73,  Chuck  WB6IGP. 


Build  a  Colloidal  Silver  Generator 
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Ay  an  ebonies-speaking  friend  of  mine 
might  say,  '7  don't  want  no  f—  trouble 
fivm  de  mf—  FDA"  This  is  mostly  an 
electronics-oriented  journal,  so  if  some- 
one you  know  wants  to  mess  around 
with  silver  (or  other  metal)  colloids,  and 
is  too  ignorant  to  hook  three  little  batter- 
ies together  to  make  'em,  you  can  prob- 
ably help  them  by  building  this  simple 
circuit. 

The  alternative  heaith-care  (''this  is  a 
food  supplement,  not  a  medicine" )  field  is 
no  more  honest  than  our  commercial 
medical  industry^  it  just  isn't  backed  with 
the  strong  arm  (aJcxi.  swat  teams)  of  the 
ktWf  as  enforced  by  the  FBI,  FDA,  NIH, 
WHO.  and  so  on  through  the  Washington 
alphabet. 

With  the  exception  of  a  warning  by  Dr. 
William  Douglass  in  his  Second  Opinion 
newsletter,  everything  else  Fve  read  has 
encouraged  people  to  take  silver  colloids 
imernally,  Douglass,  whom  I  respect,  even 
though  he  doesn't  ansH'er  his  mail,  says 
silver  is  a  dangerous  toxic  metal.  If  there 
are  any  studies  which  show  silver  to  be 
toxic,  I  haven't  seen  them  referenced  yet-- 
maybe  you  can  research  this  and  let  me 
know. 

Meanwhile,  I  am  not  recomtnending 
than  you  chugalug  silver  colloids,  nor  is 
the  author  of  the  article.  If  you  do  it  and 
find  wonderfid  health  benefits,  that's  your 
decision.  If  you  swallow  the  stuff  and  your 


teeth  turn  black,  I  don  "f  want  to  hear  any 
whining.  If  it  kills  you,  well,  we  all  have  to 
go  sometime,  right? 

Tm  working  on  a  booklet  on  how  to 
make  and  use  silver  colloids,  so  Td  appre- 
ciate anything  you  can  find  about  using  it, 
pro  and  con.  This  is  yet  atmther  case  of 
where,  despite  a  bunch  of  evidence  sup- 
porting the  value  of  silver  colloids,  the 
mediccd  industry  has  refused  (as  far 
as  Fve  been  able  to  find  out)  to  research 
their  potential— presumably  because  the 
results  could  not  be  patented  and  sold  for 
egregious  profits. .  Wayne . 
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keeps  meat  put  in  a  pyramid- shaped  con- 
tainer from  rotting  and  which  also  sharpens 
razor  blades.  If  the  effect  is  a  deLiiston«  then 
it  is  able  to  delude  an  electron  microscope. 
Check  page  176ff  for  details.  Okay,  smany, 
how  can  a  small  cardboard  or  Plexiglas  pyra- 
mid sharpen  a  razor  blade  or  mummify 
meat? 

The  normal  scientific  approach  is  to  de- 
clare that  all  researchers  claiming  such  an 
unexplainable  effect  have  made  errors. 

So  how  about  dowsing?  Thousands  of 
years  of  dowsing  studies  are  all  flawed, 
right?  Sure, 

Then  we  have  the  work  of  Wilhelm  Reich 
and  his  orgone  generators.  Our  beloved  gov- 
ernment put  Reich  in  prison  (where  he 
kind  of  died)  and  destroyed  his  laboratory 
and  orgone  generators,  A  friend  of  mine, 
Dr.  Charles  Dockum,  with  whom  1  worked 
on  a  Guggenheim  Grant  project  for  the 
Guggenheim  Museum  on  Fifth  Avenue,  built 

Continued  on  page  83 


spectrum  Bectrortic  Producte 
introduces  the  wortd  &  fitst 
handlwld  repeater  oomroHef- 
No  larger  than  mosi  hand- 
held radios,  me  HRC-l  Ooofv- 
verts  a  sirigte  o*  AjaR>and 
radio  BTto  a  fun  featkred  sim- 
ptex  or-  iiui:>fe?i  rep«atef  sys- 
tem Key  features  o^tfieHRC- 


10  include  vchcg  Ipef .  OTMf 
Control  and  programming, 
hang  and  time-out  timers. 
Digital  Voice  Operated 
Squeicfi  (D  VOS'" },  tetemetry 
tone^.  and  pnvale  vokne  mait 

skjt    S299  ^f^ 

hnpiJlfmnir.5pec1runi-uS4^C0<n 
aCI0-5e&-27W  -  tax  4d6-33&'»4«1 
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HamCatr^'  CD-ROM 

USA  International  -   Over  1.362.000  listings 


T1i«  N«w  Octob«r  199«*<fltkKi 

to  now  iVftfialM*!  Ov«r  140,000         ^ 

n*w/Lrpd«tMl  Inttmattonti  Uftlnga- :  "^ 


'Hm^Call 


nw  HainCall  CO-RDM  sifkmt  >wi  ID 
tocHc  up  over  1 .362.000  caflshgrts  from 
aU  <3vef  the  woild.  Tl^  sarrm  CO  works  in 
DOS,  Windows  3.)t,  WAidowB  95.  arid  Madntosh. 

On  a  PC  n,nnihg  WifHiows  or  DOS,  you  can  look  u^ 
hiarrn  by  t^,  fiame,  address,  crty,  statB.  ZIP.  caJJ  sign 
suWh,  and  county.  PC's  cari  aJso  view  photographs , 
EOtT  fBcofda.  »id  caloitate  SEAW  HEADING  and 
DISTANCE.  Macs  can  retraive  by  caU.  iaat  nam^,  and 
ZIP.  arid  now  view  phcto9. 
-Support  ^  rriarty  BBS  systems  and  Togging 

prOQfajns. 
-Oisf3(ayn  Ivttudiei/tongftude  ^  mo9t  couniries  based  or 

city  Of  to^'m  ier  greater  aKSuracy, 
*Calciilates  beam  heading  and  distance  from  your 

homa  QTH  automaticany' 
■Prints  slandard  l-up  labels  fcif  QSL  cards. 

Atso  on  HamCell  are  over  1^,000  cross  i^eferonces 
Uom  oW  lo  new  calls.  Ovsr  3,000  photographs,  over 
16.000  e-mail  addresses,  and  much,  much  more.  We 
win  pubEiah  youf  PHOTO  or  QSL  card  for  free,  just  send 
it  ak>ng  with  a  signed  permission  slip  allowing  us  to  use 
it  k\  our  products.  Price  remair^s  $50.00  plus  SS.CX) 
shipping  U-S  and  33.00  intemaliorksl  shipping. 

Spcciiicadoiis  subject  to  change  wilhoul  notice. 


2UCKMASTER 

61  %  Jeflerson  Hidhway 
Mineral  VA  2T117 
S40  694-S777'&DlJ  2G2S62e  *  540  694^141  (FAX} 
E-maiJ:  infojo^buqlt  corm 
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POWEE 
POCEET 


12V/2.0  Amp  Hours  of  dependable 
power,  in  a  convenient  soft  case. 
Simply  insert  the  cigarette  adapter 
plug  normally  used  in  your  cafs 
liQfrter  to  instead  plug  Into  the 
POWER  POCKET  Tiie  POWER 

POCKET  provkles  houre  of  extemJed  talk  time,  up  to  6  limes 

longer  tiian  standard  battery  packs! 

♦  Emergencies  -  Special  Events  -  SeaRih  &  Rescue  -  Hiking  - 
Cycling  -  Hamfests  -  Field  Day  -  Etc. 

Compact  slim  design  itiat  fs  light  weight 
only  30  ozs.,  witfi  a  Ml  loop  and  shoulder 
strap  included. 

1 10V  Waif  Charger  included  Cfiarge  rate: 
&-8  tiours  from  complete  discharge. 


WimQitt 


POWEE 


POUET 


HI  is  useless ! 
Bon'tbe 
cfffff frf  with- 
out 3  POWEE 
POCKET  when 
yQunsetift 
iuttst. 


Sealed  lead  acid  case,  car  t^e  rectiafged  to 
100%  ^ttioiit  memory  efiect  oi  NiCacts. 


The  POmRPOfMT^sviMlittrum  nwst 

NDGCfMMNY 

1275^  Grove  Sire« 

(BOOi  962'26i  t 
(714 f  $30-4541 
f3x  (714)  $30-7024 
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Rnv  LOOP 


Numter  S2  t>n  yaut  Feedback  card 


Marc  I:  Leavey.  M,D.,  WA3AJR 
R  O.  Box  473 
Stevenson  MD  21153 


New  technology 

With  all  Lhe  recent  comings 
iind  goings  in  lhe  amateur  radio 
market,  if  s  exciting  lo  be  able 
to  talk  about  one  of  the  most 
innovative  technologies  to  come 
down  lhe  pike  in  years. 

We  are  all  familiar  with  the 
common  types  of  modulation 
forms  in  use  to  transmit 
radioteletype  over  the  air.  The 
classic,  most  comnn>n.  method 
is  frequency  shift  keying,  of 
course,  with  a  MARK  and 
SPACE  signal  used  to  represent 
the  two  states  of  the  RTTY  loop. 
With  the  traditional  method  of 
encoding  Baudot  five-level  code 
at  60  words  per  minute,  or 
45.45  bauds,  each  pulse  lasts 
22  xnSec.  and  has  a  square 
waveshape. 

It  has  come  lo  my  attention 
(hat  ctitting-edge  amateurs  have 
been  able  to  impress  a  second 
digital  signal  on  the  Hat  top  of 
each  22  mSec  pulse.  This  allows 
a  phase  shifting  signal  to  ride 
on  top  of  the  amplitude  modu- 
lation of  the  radiotcielype  sig- 
naL  The  utility  of  this  quickly 
becomes  obvious  when  a  loga- 
rithmic form  of  encoding  is 
used,  with  inversion  of  the 
impressed  amplitude  on  the 
wave  top. 

A  practical  application  cur- 
rently under  investigation 
allows  a  computer-linked,  ob- 
jcct-orienied  graphic  to  be  fixed 
in  lirlkage  to  the  frcqucncy-!sbift- 
keyed  signal  By  spliiiiiig  this  ob- 
ject off  during  reception,  real-time 
graphics  are  now  po^-^ihle  over 
a  low-bandwidth,  45.45-baud 
signal. 

I  look  forward  10  being  able 
to  tell  you  more  about  this 
technology,  officially  called 
the  Amplitude/Phase  Ratio, 
Inverse  Log.  Fixed-Object- 
Oriented  Linked  System,  within 
the  next  several  mpnihs.  Stay 
tuned! 
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On  a  more  direct  note 

Hugh  Phillips  K7XM  writes 
thai  he  is  looking  for  a  good 
stiuidalone  RTTY  program  lo 
use  with  his  (late)  AEA  PK-232. 
WelK  Hugh,  several  programs, 
including  LanLink,  PakTcrm, 
and  PaketPet  all  come  lo  mind. 
Each  has  its  own  flavor,  and 
each  its  advocates  and  critics. 
But  ihat*s,  as  I  tell  my  children, 
why  Baskin-Robbins  has  31  fla- 
vors.  Check  out  the  various  pro- 
grams available  in  the  RTTY 
Loop  Software  Collection — ITl 
remind  you  how  later — and  see 
if  one.  or  more,  doesn't  suit  your 
fancy. 

Another  message  from  T. 
John  Lewis  VE3LGS,  addresses 
the  problem  of  the  ham  not  liv- 
ing in  the  United  States.  He 
says:  "I  have  been  an  avid  reader 


I 


the  problem,  though,  of  folks 
who  may  want  just  one  program, 
or  who  have  problems  with 
stamps  or  mailers.  If  you  need 
just  one  program.  I  can  attach  it 
to  an  E-mail  reply,  presuming 
you  can  dow^nload  binary  files 
from  the  Web,  If  you  only  have 
a  text  service,  such  as  some 
of  the  'Tree mail"  servers,  you 
may  not  be  ah!t?  to  retrieve  such 
files,  They  are  a  bii  long  to 
UUENCODE,  so  getting  a  disk 
the  old-fashioned  way  may  be 
your  only  solution  at  that  point. 
If  you  have  a  question .  drop  me 
a  line.  Let's  talk. 

As  the  communication  wave 
spreads  out  from  the  Internet, 
there  is  bound  to  be  some  con- 
ftision  among  those  not  famil- 
iar with  amateur  radio.  I 
received  the  following  ques- 
tions, which  I  have  massaged  a 
bit  for  the  purposes  of  general- 
ity, and  present  them  here,  with 
answers.  Maybe  one  or  two  of 
these  will  help  you  in  discuss- 
ing digital  matters  with  friends 
and  coworkers. 


"This  new  technology  is  officially  called 
the  Amplitude/Phase  Ratio,  Inverse  Log, 
Fixed'ObJect-Oriented  Linked  System,.. '' 


of  RTTY  Loop  for  many  years 
but  in  the  past  few  have  gotten 
away  from  real  RTTY  to  the 
Tad'  modes,  I  would  like  to  get 
back  on  RTTY.  1  have  several 
TUs  just  gathering  dust  which 
work  perfectly.  I  sec  that  you 
have  a  program  called  AUTORT 
on  a  disk  you  mail  out  to  per- 
sons who  send  an  SASE  and 
USS  to  you  by  mail.  Since  it  is 
Impossible  to  get  US  stamps 
here  in  Canada  without  driving 
to  the  USA,  1  wonder  if  there  is 
another  easier  way.  Is  there  an 
Internet  address  where  it  can  be 
downloaded?" 

John,  although  T  have  been 
trying  to  get  a  number  of  pro- 
grams up  "live"  on  the  RTTY 
Loop  home  page,  space  cons  id* 
erations  prevent  me  from  hav- 
ing them  all  on-line  at  the  same 
time.  Afler  all,  there  arc  more 
than  20  Mb  of  programs  and 
data,  quite  a  bit  more  than  the 
space  allotted  by  my  Inicrnci 
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Q.  Is  there  a  way  of  access- 
ing  some  ul"  the  ham  rcsourL;es 
on  AOL  and  CompuServe 
if  you  have  another  Iniernci 
service  provider?  AOL  and 
CompuServe  are  only  available 
overseas  through  an  expensive 
phone  call. 

A,  While  both  AOL  and 
CompuServe  are  normally  ac- 
cessed via  their  own  telephone 
netw^orks.  both  can  now^  be  ac- 
cessed by  subscribers  via  the 
Internet  as  welL  1  would  advise 
checking  the  Internet  home 
pages  of  each  service  (hup:// 
www.aol.com  and  http:// 
wwwxompuscrve.com,  respec- 
tively) to  look  into  these  op- 
tions. Offhand,  I  don^t  see  why 
Internet  access  should  not  be 
available  to  nou-USA  users. 

Q.  I  am  about  to  retire 
and  go  sailing.  While  I  am 
practicing  my  Morse  code 
and  may  succeed  in  getting 
an  amateur    license  before  I 


leave,  may  I  operate  an  SSB 
radio  aboard  ship  while  yet 
unlicensed? 

A.  Not  on  amateur  bands,  you 
can't!  Get  that  ticket  first  1 

Q.  May  I  operate  an  amateur 

radio  aboard  the  boat  while  unli- 
censed using  only  those  frequen- 
cies  which  huve  been  allocated  for 
marine  SSB  telephony? 

A.  Amateur  is  amateur  and 
marine  is  marine.  One  has  noth- 
ing to  do  w  iih  the  other.  If  you 
want  to  operate  on  amateur  fre- 
quencies, you  need  an  amateur 
license. 

The  bottom  fine  is  not  to  con- 
fuse the  two  services.  The  radios 
may  look  alike,  and  the  signals 
may  sound  alike,  but  they  are 
different  animals. 

And  finally.  1  received  a  ques- 
tion about  a  PK-80  given  to  a 
ham  who  did  not  pass  along  his 
name.  He  w^ondered  if  this  unit, 
originally  designed  for  the  Ra- 
dio Shack  TRS-80.  would  work 
with  a  current  PC-type  com- 
puter. You  know  what?  I  don't 
know!  As  I  recall  the  PK-80 
was  a  simple  interlace,  which 
depended  on  sofiw  are  program- 
ming to  perform  the  digital  con- 
versions. OflTiand.  !  don't  see 
why,  with  suitable  software,  the 
PK-80  wouldn't  work  with  a  PC. 
1  look  forward  to  reader  input  on 
this  one, 

I  mentioned  the  RTTY  Loop 
Software  Collection.  This  stx- 
teen-disk  (as  of  this  writing) 
collection  of  RTTY  software 
and  utilities  features  a  wide  va- 
riety of  programs  of  interest  to 
digital  amateur.  On-line  ama- 
teurs can  check  out  the  list  on 
the  RTTY  Loop  home  page  at 
htip://www2.ari.ncl/ajr/nty/.  If 
you  cannot  connect,  a  self- ad- 
dressed stamped  envelope  to  the 
post  office  box  above  will  get 
you  a  printed  listing.  Either  way 
will  fill  you  in  on  the  details  of 
how  to  obtain  any  of  the  disks 
of  the  collection.  I  welcome 
your  comments,  questions,  sug* 
gestions,  and  critiques  at  the 
P.O.  box,  or  via  E-mail  at 
ajr@ari.nci. 

Next  month,  ITI  try  to  prv^  my 
tongue  out  of  my  cheek,  or  have 
you  not  understood  lhe  opening 
paragraphs  yet?  S 


Neueb  srv  die 

Continued  Jmm  pcige  81 

a  small  orgone  generator  and 
used  il  to  cure  a  wide  range  of 
illnesses  for  friends.  Tlicy*re 
very  easy  to  huild,  by  the  way. 

More  hokum?  Or  anomalies 
worthy  of  investigation? 

The  government  certainly 
isn't  going  to  fund  research  into 
weirdom  like  this,  nor  are  any 
large  corporations,  so  that  leaves 
it  up  10  independent  researchers. 
And  since  there  arc  no  expens  in 
these  fields,  researchers  are  go- 
ing to  be  amateurs,  not  profcs- 
Siunai  scientists.  But  then,  virtu- 
ally every  major  new  discovery 
in  science  has  been  made  by  an 
amateur,  and  all  have  been  ridi- 
culed and  humiliated  by  the  sci- 
entific elite  (a.k.a.  prestigious 
scientists)  every  inch  of  the  way. 

Another  Gloom  &  Doomer 

The  Surx'ivai  of  Civiiizinion 
by  John  Hamaken  Hamaker- 
Wcaver  Fubfishing.  Rl  B158, 
Sevmour  MO  65746:  ISBN  0- 
941 -55000-^1,  1982.  2l8pp,  $12. 
Hamakcr  is  all  upset  over  the 
rapid  increase  in  CO^  levels,  pre- 
dicting the  end  of  the  world.  1 
want  a  second  opinion.  But  he 
does  make  a  good  ease  for 
remincralizing  the  earth.  A  very 
good  case.  Ever  since  listening 
to  the  Dr.  Wallach  Dead  Dotwrs 
Don't  Lie  tape,  I've  been  looking 
for  more  information  on  the  loss 
of  minerals  from  our  topsoil. 

As  Hamaker  points  out.  to 
look  at  ihera  you  can't  tell 
the  difference  between  crops 
grown  using  NPK  (chemical) 
fertilizers  and  remineralized 
crops,  but  one  is  healthy  and 
the  other  sure  isn^i.  So  what^s 
rcmtncralization?  This  has  to  do 
with  grinding  up  rocks  tu  replace 
the  minerals  which  have  either 
been  leached  out  of  the  soil,  plus 
the  minerals  plants  have  ex- 
tracted and  which  have  not  been 
returned-  Once  the  farms  were 
"played  out"  the  farmers  had  to 
start  using  commercial  fertiliz- 
ers to  keep  their  crops  growing. 
The  problem  is  that  this  robs  us 
of  the  minerals  our  bodies  need 
to  keep  healthy. 

How  efTectivc  is  reminemlixing 
the  soil?  The  USDA  ran  a  lest 
with  seven  steers  fed  the  usual 
ftxlder  and  another  seven  fed 
the  exact  same  diet  with  3.5% 
cement  kiln  duist  added.  The 
dusi-fcd  animals  gained  28% 
more  weight  and  ate  21%  less 
feed.  Imagine  how  healthy  you 


and  your  family  might  be  if  you 
were  gelling  all  the  minerals 
your  body  was  designed  to  use, 

but  which  you  haven't  been 
getting  in  your  supermarket  food! 

The  Federalist  Papers 

John  Jay  wrote  that  "Nations 
in  general  will  make  war  w  hcn- 
evcr  they  have  a  prospect  of  get- 
Ling  anything  by  it.^  Pacifists 
should  face  up  to  that  reality. 
Wars  are  prevented  by  making  it 
too  dangerous  for  others  to  at- 
tack you.  Weakness  produces 
subjugation,  not  peace.  Our  fore- 
fathers had  no  illusions  about 
people.  Madison  wrote,  "En- 
lightened statesmen  wili  not  al- 
ways be  at  the  helm."  Amen! 
The  Constitution  was  designed 
to  take  that  into  account  and 
limit  the  damage  that  foolish 
leaders  could  do.  When  the  Con- 
stitution is  observed,  it  works 
pretty  well.  When  federal  judges 
ignore  the  Constitution  or  gel 
particularly  creative  in  inter- 
preting it,  we  sure  get  into  a 
heap  of  trouble.  (My  thanks  to 
Thomas  Sowell  for  bringing  up 
the  subject,) 

History  has  continually  con- 
firmed John  Jay's  observation. 
As  much  as  pacifists  hate  the 
idea,  history  has  shown  that 
strength  is  the  besi  guarantor  of 
peace,  not  unilateral  disarm  a* 
ment — but  can  you  think  of  any 
peace  movements  which  have 
operated  on  this  principle? 

The  idea,  unsupported  by  his- 
tory, that  if  people  get  to  know 
one  another  they  won't  fight,  has 
been  kicking  around  peace 
movements  for  ages.  So  how 
come  the  Hutus  in  Rwanda  were 
so  easily  incited  to  murder 
around  800.000  of  their  erst- 
while friends  and  neighbors,  the 
Tutsis?  And  just  a  couple  of  gen- 
erations ago  Ihc  Germans  were 
able  to  wipe  out  millions  of  Jews 
and  Gypsies?  And  so  on. 

So  let's  smile  and  be  friendly 
Americans,  but  carry  a  big  stick, 
to  coin  a  phrase* 

Sharks! 

While  in  Aspen  skiing,  in 
January*  Sherry  bought  some 
books  at  a  secondhand  store. 
One  of  them  was  a  book  that  V  ve 
been  wanting  to  buy  for  some 
time.  Sharks  Don't  Get  Cancer 
by  Dr.  Wm.  Lane;  Avery  Pub- 
lishing, 1993;  192pp;  ISBN 
0-895-29520-2;  $12.  Ltinc  miikes 
a  very  convincing  case  for 
shark  cartilage  being  able  to  cure 


just  about  any  cancer,  as  well  as  |  Tending  educated   workers  with 


arthritis,  psoriasis  and  macular 
degeneration. 

As  with  other  non-pharma- 
ceutical  remedies,  the  medical 
industry  has  been  fighting  this  as 
quackery.  Lane  points  out  how 
reactionary  ihc  industry  is.  De- 
spite endless  claims  for  the 
Heimlich  maneuver  for  choking 
victims^  the  American  Red  Cross 
refused  to  accept  it  for  ten  years, 
continuing  to  endorse  back-slap- 
ping, which  causes  a  stuck  object 
to  be  even  tighter  stuck  in  the 
throat. 

The  money  in  the  trill  ion -dol- 
lar medical  industry  (the  most 
profitable  industry  in  the  US)  is 
in  drugs  which  can  be  patented^ 
so  if  an  Illness  isn*t  to  be  cured 
with  a  drug*  there's  no  organiza- 
tion to  research  the  proposed 
cure.  Well,  you  ask,  how  about 
the  Nation^  Cancer  Institute? 
Surely  they'll  check  out  any 
proposed  cancer  cure,  right? 
Wrongo.  It  turns  out  that  the 
NCi  "does  not  deal  in  cures  for 
cancer,  but  only  in  the  mecha- 
nisms of  cancer"  Maybe  that 
helps  to  explain  why  so  many 
reported  cancer  cures  have  been 
completely  ignored  by  the  NCL 
And  since  about  50*^  of  us  are 
going  to  have  a  personal  brush 
with  cancer  at  some  time  in  our 
lives,  maybe  we  need  to  better 
educate  ourselves  and  depend 
less  religiously  on  our  doctors. 

Shark  cartilage  isn't  patent- 
able, so  there's  no  pharmaceuti- 
cal company  to  pony  up  the 
$23 1  million  it  costs  to  get  a  new 
drug  okayed  by  the  FDA.  so 
you'll  have  to  buy  the  stuff  in 
health  food  stores  as  a  dietary 
supplement. 

But  first,  for  heaven's  sake 
read  the  book.  It  could  save  your 
life.  Or,  better  yei>  wait  until  you 
are  almost  dead  from  cancer  or 
crippled  with  arthritis  and  then 
spend  the  S 1 2. 

ZL  Media  Flurry 

When  the  results  of  an  interna- 
tional test  showed  their  students 
placing  1 4th  in  the  worid,  the  New 
Zealand  media  raised  quite  a  fuss. 
But  when  American  students 
placed  14  places  below  that,  our 
media  Just  ignored  the  matter. 
As  the  costs  of  communications 
and  transporiaiion  keep  dropping, 
much  belter  educated  workers  in 
other  countries  are,  more  and 
more,  going  to  be  replacing 
Amcricim  workers. 

If  you  are  an  employer  you 
know  what  I'm  talking  about. 


any  motivation  is  getting  to  be  al- 
most impossible. 

The  bottom  line  is  that  your 
children  are  not  going  to  get  a  de- 
cent education  in  a  public  school 
At  the  very  least  you  should  be  do- 
ing some  home  schooling  to  make 
up  for  this  sorry  situation,  which  is 
being  vigorously  protected  by  the 
teachers'  unions. 

Privacy  Please 

If  someone  is  interested  in  as- 
suming your  identity  all  they  have 
to  do  is  gel  your  name,  current  ad- 
dress. Social  Security  number, 
your  previous  address,  your 
mother's  maiden  name,  your  birth 
dale,  and  so  on.  This  is  all  now 
available  from  Lcxis-Nexis  (Box 
933,  Dayton  OH  45401)  via  their 
P-Trax  data  base.  Yes,  you  can 
protect  yourself.  Call  888-965- 
3947  and  request  that  your  name 
be  deleted  They'll  tell  you  how  to 
request  the  deletion  in  writing.  If 
the  wait  is  too  long  on  tlic  above 
number  you  can  try  800-543-6862 
and  contact  Andrew  Bleh  (blay)  at 
extension  3385.  His  manager  is 
Bill  Bister  at  extension  1365. 

Let  me  know  how  you  make 
out. 

Self^Abosers 

Sheny  pointed  i>ut  that  virtually 
ail  of  the  troubles  Tve  had  with 
employees  stealing  or  causing  me 
other  serious  problems  has  been 
from  self-abusers.  Smokers  and 
alcoholics,  who  don't  care  enough 
to  lake  care  of  themselves,  are  not 
likely  to  be  good  employees.  This 
is  a  pn^tty  good  rule. 

State  of  the  Art 

In  late  January  I  got  a  call  from 

An  Bell  W60BB  asking  if  I  was 

game  lo  appear  on  his  talk  show 

again.  Sufe.  1  knew  what  I  was 

getting  myself  into,  but  the  end 

seemed  to  justify  the  means.  We 

talked  for  five  hours,  from  2  to  7 

a.m.  Eastern  time.  We  started  out 

talking  about  amateur  radio  and 

dien  wandered  into  cold  fusion, 

my  theories  on  aliens,  how  to 

make  money,   my   list  of  boc^ks 

you're  crazy  if  you  don*t  read,  ihc 

Bioelecurifier.  silver  coQoids,  and 

then  more  amateur  radio-  By  the 

end  of  the  day  we*d  had  over  a 

thousand  phone  calls  asking  for 

more  information.  These  tapered 

otT  over  the  next  few  days,  but 

then  the  mail  he^:ui  to  pour  in.  if 

you  call  300-4fK)  Iciters  a  day  a 
Continued  on  page  84 
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FCC  Web  Site 


FCC  FCC  Issues  Issues 

Imagine  using  your  newJy  issued  amateur  radio 
callsign  on  the  air,  only  to  find  out  that  someone 
else  also  has  the  same  callsign!  Of  course,  that's 
not  supposed  to  happen,  Bui  it  did,  to  at  least  a  hand- 
ful of  newly  licaised  hams  in  tlie  southeast  US,  The 
FCC  blames  the  callsign  snatu  on  computer  probtetrts. 

The  foul-ups  started  happening  in  mid-Odobet 
That's  when  the  FCC  issued  the  same  callsign  to 
severai  people  who  had  just  passed  their  license 
tests.  Louise  Williams  KF4MTE  of  Newberry  SC  Is 
a  case  in  point  She  was  assigned  KF4MT0  on 
October  23rd^hat  same  callsign  wound  up  being 
issued  seven  days  later  to  another  woman  In  North 
Carolina,  Two  days  after  that,  on  November  2nd, 
KF4MT0  was  again  assigned,  this  time  to  a  woman 
in  Tennessee.  At  least  two  other  Soulfi  Carolina 
hams  had  similar  experiences. 

The  Commission  was  having  computer  problems 
for  about  a  week,  just  before  Gate  2  vanity  caJIslgns 
were  issued.  A  spokesman  said  he  has  no  idea  how 
many  licenses  may  have  been  issued  to  more  than 
one  person.  It's  possible  that  there  might  be  more 
hams  who  are  unaware  Ihat  they  are  operating  with 
a  license  holding  the  wrong  callsign.  But  the 
Commission's  database  has  been  corrected  so  that 
there  are  no  callsigns  with  more  than  one  holder,  In 
the  case  of  more  than  one  person  getting  the  same 
callsign^  the  last  person  to  be  assigned  the  calissgn 
got  to  keep  it. 

An  FCC  spokesman  says  it  appears  that  the  prob- 
l>em  of  mu^iple  people  issued  the  same  callsign  is 
apparently  limiled  to  fifSl-time  licensees  only. 

Thanks  to  South  Jersey  Radio  Assn.  Harmon- 
ics, January  1997,  which  gol  it  from  ARRL 
El&ctfonic  Letter  £  Newsfine,  tnc. 

Revan,ping  of  Emergency 

Broadcast  System 

The  Emergency  Broadcast  System,  or  EBS.  wi 
soon  give  way  to  the  Emergency  Activation  System, 
or  EAS.  The  current  EBS  was  instituted  under  Presi- 
dent Kennedy  in  1963  as  a  way  of  using  telecommu' 
nications  to  alert  the  public  to  an  emergency.  This  was 
a  year  after  the  Cuban  missile  crisis  and  its  original 
intent  was  to  allow  the  president  to  address  the  na* 
tk>n  at  a  moment's  notice  in  an  emergency.  Currently* 
stations  put  a  test  pattern  or  tone  on  the  air  and  then 
announce  that  a  test  is  under  way.  An  eight-second, 
ore-kilohertz  tone  signal  follows.  Finally,  the  audience 
is  told  That  *n  Ihe  event  of  an  actual  emergency  they 
would  be  given  Civil  Defense  instructions. 

The  current  EBS  relies  on  a  daisy-chain  notifica- 
tion system,  where  one  station  receives  the  warn- 
ing and  then  sends  it  on  to  the  next  station.  That 
means  if  one  station's  equipment  falls,  others  may 
not  get  the  waming.  The  new  Emergency  Activa- 
tion System  depends  more  heavily  on  an  approach 
similar  lo  the  World  Wide  Web*  In  the  new  system 
no  station  relies  on  just  one  source  to  receive  the 
broadcast  warnings.  Rather,  digitally  encoded  sig- 
nals will  activate  computers  at  radio  and  TV 
stations  and  download  emergency  warnings. 

From  the  January  1997  FAHKmg  Ticket. 
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The  FCCs  Office  of  Public  Affairs  recently  an- 
nounced the  establishment  of  a  new  page  on  the 
Commission's  Internet  Web  site  that  will  provide  world- 
wide access  via  the  Internet  to  live  and  recorded  au- 
dio tjroadcasts  of  selected  FCC  events.  The 
Commission  began  by  broadcasting  its  December 
(1996)  mesiing  through  a  RealAudio  ink  on  the  PCX's 
home  page.  This  site  wiH  also  irx^lude  a  sdiedule  of 
events,  a  comment  fomi  ar>d  an  E*maii  address  to 
soJtelt  ideas  on  how  to  improve  or  add  to  its  usabilHy. 
The  site  is  http;//www.fcc,gov/realaudioA 

TNX  Rick  KB7UFZ,  'Odds  'N'  Ends/'  Maple 
Valley  Hamtink  January  1997, 

RE:  Insurance  Claim 

#KNEBS04G0N 

J  am  writing  In  response  to  your  request  for  addi- 
tional information. 

In  Block  No,  3  of  the  accident  report  form,  I  put 
**poor  planning''  as  the  cause  of  the  accident.  You 
said  in  your  letter  that  I  should  explain  more  fully, 
and  I  tmst  Ihat  the  following  details  will  be  sufficient. 

I  am  an  amateur  radio  operator.  On  the  day  of 
the  accident,  I  was  working  alone  on  the  top  sec- 
tion of  my  new  SO-foot  anlenna  tower.  When  I  had 
completed  the  work,  I  discovered  that  I  had,  over 
the  course  of  several  trips  up  the  tower,  brought  up 
about  300  lbs  of  tools  and  spare  hardware.  Rather 
than  carry  the  now  unneeded  toois  and  material 
down  by  hand.  I  decided  to  tower  the  items  in  a 
small  barrel  by  using  a  pulley  which,  fortunately,  was 
attached  to  the  fop  of  the  tower. 

Securing  the  rope  at  ground  level,  I  went  to  the 
lop  of  the  tower  and  loaded  Ihe  tools  and  materials 
into  the  barrel.  Then  I  went  back  to  the  ground  and 
untied  the  rope,  holding  it  tightly  to  ensure  a  slow 
descent  of  the  300  lbs,  of  tools.  You  will  note  in  Block 
No.  11  of  the  accident  form  that  I  weigh  155  lbs. 
Surprised  af  being  suddenly  yanked  off  the  ground^ 
I  lost  my  presence  of  mind  and  forgot  to  let  go  of 
HhB  nspe.  Needless  to  say.  S  proceeded  at  a  rather 
iBpfd  rate  up  the  side  ol  the  tower.  In  ll>e  vicinity  of 
the  40-foot  level,  1  mel  the  barrel  coming  ctown.  This 
explains  my  fractured  skuH  and  broken  collarbone. 
Slowed  only  slightly.  I  continued  my  rapid  ascent, 
not  stopping  until  the  fingers  of  my  right  hand  were 
two  knuckles  deep  into  the  pulley. 

Fortunately,  by  this  time  I  had  regained  my  pres- 
ence of  mmd  and  was  able  to  hold  lightly  to  the 
rope  in  sprte  of  my  pain.  At  approximately  the  sanie 
time,  however,  the  barrel  hi!  the  ground  and  the 
bottom  fell  out  of  it.  Without  the  tools,  the  ban^el 
now  weighed  20  lbs. 

I  refer  you  again  to  my  weight  m  Block  No.  11 .  As  you 
might  imagine,  I  began  an  abnjpt  descent  down  the  side 
of  the  tower.  Around  the  40*foot  level,  I  met  the  banrel 
Doming  ufj.  This  accounts  for  the  two  fractured  ankles 
and  the  Jat^ratons  of  my  legs  and  bwer  body.  The  erv 
oounter  with  ihe  barrel  stowed  me  enough  to  lessen  my 
injuries  when  I  lell  onto  the  pie  of  toots  ard  fortun^ely 
only  thnee  vertebrae  were  cracked.  I  am  sorry  to  report, 
however,  that  as  I  lay  t\Bm  on  the  tools,  in  pain,  unable  to 
stand,  and  watching  the  empty  t)ar[el  80  ft,  above  me,  I 
again  lost  my  presence  of  mind.  1  let  go  of  the  rope. 

TNX,  ARNS  Builetm,  February  1997,  with 
additional  TNX  to  RadioActlve'Notes. 


*  70  Cm  Band  Loss  in 
Guatemala 


Hams  have  lost  out  to  commercial  users  of  the 
70  cm  band  in  Guatemala,  and  the  cost  could  be 
interference  to  ham  radio  satellite  operations  world- 
wide. Thrs  is  because  Guatemala  now  intends  to 
put  commercial  operations  across  the  band— com- 
mercial signals  that  will  probably  inclucte  the  70  cm 
satellite  subband. 

Manfred  Kolbe  TG9JKE  reports  via  the  AMSAT 
News  Senate  \ha\  on  Monday,  November  18, 1996, 
the  Dfario  de  Centra  America  published  the  new  law 
regulating  all  telecommunications  in  Guatemala. 
Part  of  the  law  removes  ham  radio  access  from  all 
frequencies  above  146  MHz  except  tor  tiny  slivers 
in  the  gigahertz  region. 

The  new  law  was  created  by  a  cx)m mission  from 
the  state-owned  telecommunications  company 
GUATEL,  which  consulted  the  Radio  Club  of  Gua- 
temala aboul  the  project.  The  commission  was  quite 
astonished  to  learn  that  ham  operators  operate 
some  20  satellites  for  global  communications,  and 
even  more  so  when  Guatemalan  hams  supplied  a 
list  of  amateur  satelltles  with  operating  Irequencies 
and  modes.  The  existence  of  the  Amateur  Satellite 
Service  was  also  brought  to  the  attenilon  of  the  CEO 
of  GUATEL  Also  told  was  the  chainnan  of  the  com- 
mittee of  Congress  in  charge  of  the  new  Guatema- 
lan telecommunications  law.  He  was  even  presented 
lARU  and  ITU  documentation. 

But  even  with  all  of  this  documenration^  the  de- 
cision was  made  to  mn  the  hams  off  and  turn  the 
spectrum  over  to  money  making  operations.  As  a 
result,  the  70  cm  band  in  Guatemala,  which  is  com* 
posed  of  the  frequencies  between  430  to  440  MHz 
has  now  been  declared  available  for  commercliai 
use  only. 

And  it's  not  only  Guatemalan  hams  who  will  face 
problems  because  of  the  change.  There  is  likely  to 
be  heavy  interference  to  Amateur  Satellite  Service 
operations  in  Region  2  when  the  transponders  on 
various  hamsats  picic  up  commercial  signals  and 
rebfoadcasl  them  on  other  bands.  Even  for  low  or- 
biting satellites  this  will  affect  an  area  in  southern 
Canada,  all  of  the  USA.  Mexico.  Central  and  South 
America  down  to  Chile  and  Argentina.  Taking  into 
account  the  future  operations  of  the  Phase  3D  ham 
satellite,  the  situation  may  even  get  a  lot  worse. 

Lifted  from  SARA  (Socorro  Amateur  Radio  Assn.) 
New5.  January  1997,  with  TNX  to  Newsline  Radja 
CBBS  Edition  #1008,  12/6/96. 
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pour.  Since  I  had  to  open  and  answer  them 
all,  it  was  a  pour  tor  me. 

But  why  am  1  the  only  one  out  there  get- 
ting on  talk  radio  and  promoting  amateur  ra- 
dio? There  are  thousands  of  talk  shows  and 
you're  just  silling  there  like  a  lump  on  a 
SI  amp,  not  doing  your  hu.  Look,  the  ARRL 
has  shown  pretty  clearly  that  rhey  're  not  go- 
ing  to  do  anything  to  help  get  the  public  in- 
terested in  amateur  radio.  The  few  promo- 
lions  Tve  seen  have  been  feel-good  stuff  for 
hams,  not  information  tw  the  piiblie.  The 
public  doesn't  remember  a  lot  of  what  CB  is, 


much  less  has  ever  hefltd  of  ham 
radio. 
Yes,  I  know  t^ll  the  excuses. 

R^tioniili/aiions  to  explain  why 
nothing  is  being  done.  Sure,  kids 
are  inio  ihc  Intemei.  They're 
imo  computer  «ames.  Yatata 
yatata.  Kids  have  always  been 
interested  m  Iuls  of  things,  but 
that  diJn't  stop  them  from  gel- 
ting  htKiked  on  ham  radio,  I 
somehow  managed  to  gel  in- 
volved with  hamming  even 
though  1  was  also  involved  with 
dating,  roller  skating,  reading 
books,  photography  ()  spent 
endless  hours  in  the  school  dark- 
room), singing  (with  the  St. 
PauPs  choristers,  the  Erasmus 
Hali  Choral  Club,  and  the  Phil- 
hamionic  Choir  of  BrtKjklyn). 
seeing  everv^  movie  that  came 
out.  the  Bov  Scouts,  and  so  on. 

In  high  school  1  not  only  re- 
hearsed  every  day  with  the  Cho- 
ral Club*  I  belonged  to  the 
Savoyards,  where  we  pul  on 
Gilbert  &  Sullivan  operettas, 
ihe  book  club,  the  camera  club, 
and  the  radio  club.  I  had  plenty 
to  do  without  amateur  radio,  but 
there  !  \\as,  busily  putting  to- 
gether ham  and  audio  equipment 
in  my  workshop,  I  did  that  for 
years. 

So  don't  uhine  to  me  about 
liSw^  kids  are  too  busy  today  for 
amateur  radio.  What  we  need  is 
a  selling  job.  WeVe  not  pushing 
the  prod  Vict,  so  we're  going  to  go 
out  of  business.  You  can't  sell 
any  product  unless  the  public 
knows  about  tt.  That  means  vis- 
ibility. National  and  local  vis- 
ibility. Are  your  ham  club  meet- 
ings  announced  in  the  local  pa- 
pers and  on  the  community  radio 
and  TV  announcements?  Ho\^ 
about  ptisiers  in  the  local 
schools?  On  any  local  bulletin 
boards.  On  the  Internet,  for 
that  matter?  In  Peterbi>rough 
tht.-  local  .4ifeP  has  a  bulletin 
board  near  the  store  exit. 

How  about  getting  after  your 
ARRL  director  to  get  ihe  L.eugue 
to  do  some  national  promotion? 
When  is  the  last  time  you  saw  a 
story  about  the  fun  and  adven- 
ture of  amateur  radio  in  a  na- 
tional magazine?  Or  a  local  pa- 
per, for  that  matter?  Yes,  I  know, 
I'm  repeating  myself.  Well,  f 
have  to*  since  vou  haven* t  done 
anything  to  make  things  change. 
And  Tm  going  to  keep  after  you 
to  lean  on  the  directors,  to  do  all 
of  the  promotion  you  can  locally. 
and  to  get  your  more  talkative 
members  into  your  local  schotils 
to  acquaint  the  5th  graders  with 
what  we  have  to  offer.  Otherwise 


Number  B5  on  your  Feeiiback  card 

Barter  'n'  Buy 

Turn  your  old  ham  ar>d  computer  gear  into  cash  now.  Sure,  you  can 
wait  for  a  hamfest  to  try  and  dump  it,  but  you  know  you'll  get  a  far 
more  realistic  price  If  you  have  it  out  wtiere  100,000  active  ham  po- 
tential buyers  can  see  it,  rather  than  the  few  hundred  local  hams  who 
come  by  a  flea  market  table.  Check  your  attic,  garage,  cellar  arrd 
closet  shelves  and  get  cash  for  your  ham  and  computer  gear  before 
if  s  too  old  to  sell.  You  know  you're  not  going  to  use  it  again,  so  why 
leave  it  for  your  widow  to  throw  out?  That  stuff  isn't  getting  any 
younger] 

The  73  Flea  Market.  Barter  'n'  Buy,  costs  you  peanuts  (almost)— 
comes  to  35  cents  a  word  for  individual  (noncommefcial!)  ads  and 
STOO  a  word  for  commercial  ads.  Don't  plan  on  telling  a  long  story. 
Use  abbreviations,  cram  it  in.  But  be  honest.  There  are  plenty  of 
hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so. 
Make  your  list,  count  the  words,  including  your  call,  address  and  phone 
number.  Include  a  check  or  your  credit  card  number  and  expiration.  If 
you're  placing  a  commerdal  ad,  Include  an  additional  phone  number^ 
separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper^  so  figure  a  couple 
months  before  the  action  starts;  then  be  prepared.  If  you  gel  too  many 
calls,  you  priced  it  low.  U  you  don't  get  many  calls,  too  high. 
So  get  busy.  Blow  the  dust  off,  check  everything  out,  make  sure  it  still 
works  right  and  maybe  you  can  help  make  a  ham  newcomer  or  re- 
tired old  timer  happy  with  that  rig  you're  not  using  now,  Or  you  might 
get  busy  on  your  computer  and  put  together  a  list  of  small  gear/parts 
to  send  to  those  interested? 


The  PHDARA  Hamfest  3  May  8^  p.m, 
at  Ihe  KG  Market  Center.  Bob 
WA0CLR  (816)  436-0069.  waOclr® 
juno.com  or  Box  2895*1.  Kansas  City. 


MO  S4188-a954. 


BNB205 


Send  your  ads  and  payment  to:  73  Magazine^  Barter  'n'  Buy,  70 
Rt,  2021V,  PettTl>orough  NH  03458  and  get  set  far  the  phone  calls. 

The  deadline  for  Ihe  June  1997  classified  ad  section  is  April  1 2di.  1997, 


TOWER  100'  guyed  2"  triangular.  10" 
sections,  MiUAB-iOSC,  ExHD  Galva- 
niztng.  Dismantled,  ready  to  go.  In- 
clLKfes  1/4*  guy  wire,  screw  anchors. 
Excellent  concJition  Details  Phone/ 
FAX,  Jtm  W9GLR.  Polk  City,  FL.  (941 ) 
984-1317.  BNB1600 

LARGE  ASSORTMENT  of  used  test 
equipment.  Most  instrurnerits  are 
priced  at  10%  of  original  cost  Of  leS3, 
Request  (ist.  Jim  Stevenson,  3401 
Sunny  Slope  Road,  Bridgewater  NJ 
08807;  (908)  722-6157,  FAX:  (908) 
722-S39U  BN82084 

RF  TRANSISTORS.  TUBES 
2SC2879,  2SC1971,  2SC1972. 
MRF247,  MRF455,  MB8719. 
2SC1307.  2SC2029.  MRF454, 
2SC3133.  4CX250B.  12DQ6, 
6KG6A,  Etc  WeSTGATE.  1-800- 
213-4563.  BNB6000 


MAHLON  LOOMtS,  INVENTOR  OF 
RADIO  by  Thomas  Appleby  (Copy- 
nght  1967).  Second  pnnting  avaHabie 
from  JOHAN  K.V.  SVANHOLM  N3RF. 
SVANHOLM  RESEARCH  LABORA- 
TORIES. P.O.  Bq%  81 .  Washington  DC 
20044,  Please  send  $25  00  donation 
with  $5.00  tor  S&H.  BNB420 

BREAK  THE  CODE  BARRIER:  A  seff- 
hypnosis  tape  Chat  allows  you  to  learn 
or  increase  code  speed  easily  and 
quickly.  To  order  send  $14.95  +  $3.00 
S&H  to  Dr.  Hal  Goodman,  RO,  Box 
184.  Eastpon  ME  04631 .  For  more  info, 
send  SASE  or  http://www.nemame 
.com/w3uwh^morse,h1m.       BNB2031 

HEATH  COMPANY  is  selling  photo* 
copies  of  most  Heathktt  manuais.  Only 
authorized  source  for  copyright  manu- 
als. Phone:  (616)  925*5899,  8-4  ET. 

BNB964 


I 


you* re  going  to  have  to  inake  do 
with  CB  li^lloui.  Thai  what  you 
wani? 

Plenty  of  big  organizations 
have  btondered  Qiemselvcs  out 
of  business,  so  the  ARRL  could 
easily  be  blown  away.  The  iNa- 
tional  Computer  Congress  ran 
the  biggest  show  in  the  computer 
mdusir>,  olten  drawing  around 
100,000  aiiendees,  packing  New 
York*  Las  Vegas.  Dallas,  Atlanta 
and  Chicago  hotels.  But  they  ig- 
nored the  personal  computer  and 
were  wiped  out. 


WANTED:  G-VG+  cond  oHJer  mobiles/ 
htS:IC22A/S/U.  33U,  1C2/3/4A/AT.  13- 
S09/76ers,  most  ar^y  non-mem  synth 
rigs.  Also  xtals  -^  assys  for  above.  Mark 
Whiteman  NTTflZ,  NE  ti 4  Ave..  Port- 
land OR  97220-2245,  (503)  257-3820, 

BNB203 

AUDIO  EQUIPMENT  WANTED: 
1930s- 1960s.  Tube  type  amplifiers, 
large  or  small  speakers,  mixers,  micro- 
phones, tut>es,  pans.  etc.  Especially 
Western  Electric,  Jensen,  Marantz^ 
Macintosh,  J.B.L..  etc.  1-800-251- 

5454.  eNBa02 

TIRED  OF  rRONTNG?  PCB  service. 
No  S  setup,  free  scanning  avaifabre. 
FIRST  PROTO,  4201  University  Drive, 
#102.  Durham  NC  27707:  (&19)  ^03- 
3243.  BNB5005 

ASTRON  power  supply,  brand-new  w/ 
warranty,  RS20M  $99.  nS35M  $145, 
RS50M  $209.  Call  for  other  models. 
(B1 8)286-01 18.  &NB411 

DSS  BIBLE  Volume  2*  All  new  [nfor- 
mation  —  No  duplication  (rom  Volume 
I.  200^  pages.  280+  files.  $79.95  -r 
S5.50  P+H  DSS  BIBLE  Volume  1.  - 
S49  9S  PRO.  DSS  SECRETS-  Alt  Pat- 
enls  S69.95.  Alt  S179.95.VISA/MC 
TELEC0DE1 -520-726-2833.  http:// 
www.  rtackerscaiaiog.com.  BN61 024 

PRINTED  CIRCUIT  BOARDS  for  ame- 
leur  fad  to  and  hobby  projects,  hhh:// 
www  cLais.nel/farcir  or  SASE  FAR 
CIRCUITS  18N640  Field  Cl,  Dundee 
IL  601 18,  (847)836-9148,    BNB5013 

BATTERY  AMALYZER  with  PC  Inter- 
face. DOS  or  Windows  Software  $279. 
LaMantia  Products,  1 136  Aldersbrook 
Road,  London  ON.  N6G  2X8.  (519) 
472-5566.  FAX:  (519)  472-1702. 

BNB910 


We  nead  to  get  millions  of 
kids  interejitcd  in  high-tech  ca- 
reers, and  amalctir  radio  is  one 
of  ihe  easiest  ways  of  doitig 
ihat — but  onJy  if  they're  made 
aware  thai  ihc  hobby  exists. 

The  pa::^ple  \\riling  to  me  aie  sub- 
scribins  to  73.  but  thev  also  want  to 
kixnv  w tuii  K  H  >ks  I  aui  reconurkaid 
ihey  f^ad  to  understafKi  the  fijnd^ 
mentals  of  elcctricily  and  radio.  Fve 
asked  you  to  let  nic  know  w  hich  an? 
the  best  books  you've  found  so  [  oin 
let  them  know.  I  havcn"i  heaid  frum 
you  yet.  TsL 
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Parenting 

The  most  important  skill  we 
can  build  is  in  parenting.  The 
one  mark  most  of  us  leave  he- 
hind  is  our  children.  Unfortu- 
nately* the  parenting  skill  is  no 
more  intuitive  than  any  other. 
And  since  this  is  probably  the 
most  imponant  thing  you're  go- 
ing to  do  in  your  life,  the  more 
you  can  learn  about  this  skiU  the 
better.  After  all,  when  vou  make 
mistakes  with  vour  kids  vou  are 
usually  making  permanent  mis- 
takes which  wilt  to  some  degree 
cripple  them,  oral  least  rob  them 
of  their  full  potcnliah 

The  cover  feature  on  the  Feb- 

ntary  3,  1997,  edition  of  Time 

Continued  on  page  88 


Neui  Products 


Number  36  on  your  feedback  card 


New  Hamtrontcs  CWID  Module 


Ever  since  Hafnlronics.  Iec.» 
introduced  its  slick  low-power 
CMOS  COR -4  module  several 
years  ago,  cusiomers  have 
asked  if  ihey  could  get  Just  ihe 
CWID  part  of  the  unit.  They 
liad  differeoi  applications  in 
tnind:  nat  just  amaiet>r  repeat- 
ers, but  beacon  stations,  com- 
mercial and  public  safety  2- way 
radio  base  stations,  broadcast 
saielliic  uplinks — and  so  on. 

Here  it  is;  The  new  CWID-2 
module  features  small  si/e,  ease 
of  assembly  and  maintenance, 
versaiiliiy*  and  a  ihorougli 
manual  which  describes  how 
to  take  advantage  of  all  the 
available  options. 


Tbe  C\MD-2  uses  all  CMOS 
logic  and  operates  on  7*  15V  at 
only  3  mA,  lt*s  easy  to  fit  into 
existing  enclosures  because  its 
only  1-3/4  x  3-1/8  inches.  The 
factory-programmed  EPROM 
saves  assembly  time  and  allo%vs 
longer  messages  than  did  their 
earlier  diode-matrix  type  CWID 
module — up  lo  200  characters. 
The  CWID- 2  can  also  be  set  lo 
repeal  a  message  continuously 
for  beacon  operation. 

For  more  details,  write 
Hamtronics,  Inc^  65-F  Moul 
Road,  Hilton  NY  14468-9535. 
Phone  (716)  392-9430  or  FAX 
(716)  392-9420  and  ask  for  a 
complete  catalog. 


Stop  That 
Interference! 

Don't  let  strong  radio  signals 
min  ihe  game  (or  sitcom,  or  soap) 
for  you.  Use  ihc  MFJ-71 1  high 
pass  TVI  niter  h>elwcen  your  cable 
and  VCR  or  TV  iuid  wipe  out  TVI 
coming  from  bmadcasi*  commer- 
cial, two-way  amateur  4ind  CB  ra- 
dios operating  below  30  MHz. 

The  MFJ-71 1  is  protected  by 
MFJ's  famous  **No  Matter 
Whal^^*'  one-year  uncondiiional 
warranty,  and  it's  only  524.951  See 
your  dealer,  or  contiict  MFJ  Enter- 
prises. Inc.,  at  300  Industrial  Park 
Roai  Starkville  MS  39759;  phin\c 
(60 1 )  323-5869  or  FAX  (60 1 1 323- 
6551;  order  by  calling  toU-free 
(800)  647- 1 KOO. 

It  s  a  perfect  gift  for  anyone 
who's  lined  of  watching  a  messy 
TV  screen — think  Father's  or 
Mother's  Day — so  use  your 
highlighter  and  leave  this  copy  of 
73  in  a  prominent  place! 


191  AM 
Radio  Log 

The  National  Radio  Club's 
17lh  edition  of  their  AM  Ra- 
dio Log  is  now  available.  Its 
312  pages  list  the  US  and  Ca- 
nadian AM  broadcast  stations 
by  frequency  from  530-1660 
kHz,  with  a  cross  reference 
by  call  letters  and  city.  The 
listing  includes  the  call,  ad- 
dress, format,  networks, 
phone,  day  and  night  powers, 
antenna,  time  zone,  and  slo- 
gans. With  191  listed  stations 
on  1230  kHz,  a  person  could 
make  a  career  out  of  logging 
ever> thing  on  one  frequency. 
The  list  comes  on  8- 1  /2"  x  1  r 
paper,  punched  for  a  binder. 
The  club  also  has  lists  avail- 
able of  Latin  American.  Euro- 
pean, and  all  other  stations. 
Box  164,  Mannsville  NY 
13661. 


Absolute  Minimum  SWR 


MFJ  presents  the  worM^s  only 
300W  AirCore^^  roller  inductor 
antenna  tuner — the  MFJ-969!  It 
has  all  the  great  features  of  the 
MFJ-949E,  plus  the  widest 
matching  range  of  any  full-fea- 
tured antenna  tuner  and  continu- 
ous 6m  through  1 60m  coverage. 
MFJ*s  AifCore  roller  inductor,  a 
three-digit  turns  counter  and 
spinner  knob  gives  owners  of  the 
MFJ-969  exact  inductance  con- 
troi;  you  get  absolute  minimum 
SWR,  something  you  just  can*t 
get  with  a  tapped  inductor. 

MFJ  s QRM-Fnee  Pre  Tune'*^* 
lets  you  pre-iune  your  MFJ-969 


off  the  air  into  a  built-in  dummy 
load  without  causing  QRM.  mak- 
ing your  actual  antenna  tuning 
faster  and  easier  There  are  scad<s 
of  other  features,  and  they  all  fit 
neatly  into  a  scratch-proof  black 
box  less  than  a  foot  square — and 
it's  only  SI  79.95.  For  more  infor- 
mation or  the  name  of  your  near- 
est dealer,  contact  MFI 
Enterprises,  Inc.,  at  300  Industrial 
Park  Road  Starkville  MS  39759; 
call  (601)  323-5S69:  FAX  (601) 
323-6551;  visit  the  Web  site  at 
http://mfjemerprises.com:  or  or- 
der toll-free  at  (800)  647- 1 SOO. 
Check  it  out.  Absolutely. 


New  Skyline-RTU 


RF  Nculink  introduces  the 
new  Skylinc-RTU  synthesized 
VHF  transceiver,  designed  to 
make  remote  data  control  reli- 
able and  simple,  Each  RTU  is 
a  fully  integrated  subsystem 
that  includes  a  transceiver,  RS- 
232  modem  interface  and  a 
digital/analog  I/O  board,  all  in 
a  3"  X  3*'  X  2.5"  steel  enclosure. 
The  radio  modem  platform  is  the  NEULTNK9600V.  a  high-speed 
9.6  KBps  2-watl  transceiver  modem.  Up  tc  64  channels  ^\{\]  be  pro- 
grammed into  internal  memory.  With  its  65,000  unique  ID  codes, 
this  synthesized  VHF  modem  can  be  configured  for  point-to-point 
and  point -LO- multipoint  networks.  Frequencies  available  are 
136-174  MH/.  21^-230  MHz,  and  260-280  MHz, 

For  additional  information  contact  RF  Neuiink,  7610  Miramar 
Rd..  San  Diego  CA  921 26,  Call  mm  233^1728  or  (619)  549-6340; 
FAX  (619)  549*6345;  E-mail:  rfneuUnk@aol.com 


From  Russia,  with  Low  Noise 


Svctlana  Electron  De- 
vices, Inc.,  announces  its 
S'  EF86/6267  audio  small- 
—  signal  pcnicxle.  Manu- 
factured in  Sl  Petersburg,  Russia* 
it*s  perfect  for  first  gain  stage  in 
phono,  guitar,  or  microphone 
preamps:  The  voltage  gain  in 
pentode  connection  is  greater  than 
400.  The  EF8W6267  is  design^  for 
low  noise,  low  microphonics,  and 
low  beater-cathtxie  huni  induction. 


Tfs  intemally  shielded, 
and  the  solid  metal  shield 
canister  im  proves  simctuie 
rigidity — ^you'll  find  it 
superior  to  the  screen  shie  Ids  used 
in  older  versions  of  EF86.  To 
learn  more  about  other  fea- 
tures of  the  EF86/6267,  contact 
S  veil  ana  at  3000  Alpine  Road, 
PonoJa  Valley  CA  9402S.  Phone 
(415)  233-0429  or  FAX  (415) 
233-0439. 
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PROPnGRTION 


Number  $7  on  your  Feedback  card 


Jim  Gray  W1 XU 
210  Chateau  Circle 
PaysonAZ  85541 


As  this  is  being  prepared  (lale 
Januar})*  the  solar  Dux  is  still 
at  a  ren^low  level  (75)  and  there 
is  no  sign  of  improvcmem  in 
propagation  conditions  that 
would  lead  to  encouraging  news 
for  DXers  in  the  immediate  fu- 
ture. Conditions  in  April  are 
lilcely  to  pro\  ide  GOOD  days  on 
the  7th'10ih,  14ih,  I5lh  and 
22nd.  POOR  davs  are  likelv  to 
be  the  1  st,  2nd,  1 8th,  !  9ih,  and 
26th'29ih.  FAIR  days  are  ex- 
pected on  the  4lh,  5lh  and  24lh, 
Days  Lrending  adversely:  I  llh, 
12th,  I7th,  25ih,  and  30th.  Days 
trending  favorably:  3rd,  6lh, 
13th»  20th,  and  21st. 

There  is  a  possibility  of  very 
upset  geophysical  conditions  on 
Barth  on  the  I8lh  and  lyih  and 
the  26ih  through  the  29th,  These 
could  be  weather/atmospheric- 
or  tnagnciic/ionospheric-re- 
lated,  or  possibly  combinations 
of  these  effects.  As  you  can  see, 
it  is  an  interesting  mix;  five  days 
trending  adversely  and  five  days 
trending  favorably.  There  are 
seven  Good  days,  three  Fair 
days,  and  eight  Poor  days,  so 
April  represents  an  almost  SO- 
SO  split  between  favorable  and 
unfavorable  conditions.  There- 
fore, you  will  have  lo  keep  a 
sharp  lookout  to  make  the  best 
of  opportunities,  and  continu- 
ally monitor  WWV  at  18  min- 
utes past  any  hour  for  the  latest 
updates  on  magnetic  field,  iono- 
spheric and  solar  flux  values  as 
they  change — to  either  help  or 
hinder. 

10-12  meters 

Generally  Poor,  except  foroc* 

casional  transequaiorial  propa- 
gation with  F2  openings  on  the 
best  days — most  likely  SouLh 
and  Central  Ameiica. 


EASTERN  UNITED  STATES  TO: 


GMT: 


00   02   04   06   OB   10  12   14   16   IB   20  22 


1S-17  meters 

DX  to  Africa  and  Latin 
America  on  the  Good  days  pos- 
sible, with  short-skip  out  to 
about  1,000  miles  or  so  in  the 

20  meters 

Your  best  band  for  DX  open- 
ings  around  the  world  from 
dawn  to  dark,  and  openings  to 
the  Southern  Hemisphere  after 
dark  in  evening  hours.  You  can 
expect  excellent  short-skip  dur- 
ing the  daytime  to  2,500  miles 
or  so. 

30-40  meters 

These  bands  ought  to  be  open 

for  DX  from  just  before  sunset 
to  just  after  sunrise.  Signals 
from  the  cast  should  peak  until 
midnight,  and  after  midnight  to 
other  areas.  Daylight  short-skip 
of  about  500  miles  will  be  pos- 
sible, and  nighttime  short-skip 
lo  1,500  miles  or  more  will  be 
available. 

BO  meters 

Occasional  DX  to  various  ar- 
eas of  the  world  should  be  pos- 
sible between  sunset  and  sunrise 
when  QRN  levels  permit  on 
Good  (G)  days  (see  calendar),  as 
well  as  short-skip  during  hours 
of  darkness  to  K500  miles  or 
more- 

160  meters 

This  band  ought  to  begin  lo 
come  alive  again  during  the 
hours  of  darkness  when  QRN 
permits.  Try  the  days  marked 
(G)  on  the  calendar  for  best  re- 
sults. DX  toward  the  east  until 
midnight,  and  to  other  areas  af- 
terwards until  dawn.  Short-skip 
to  1.500  miles  will  prevail  when 
the  band  is  quieu  u  | 
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SUN       MON       TUE       WED      THU         FRI       SAT 


1  P 

2  P 

3  P-F 

4  F 

5  F 

6  F-G 

7  G 

^  ^ 

9  G 

10  G 

11G-F 

12  F-P 

13  F-G 

14  G 

15G 

16G-F 

17  F-P 

18  P-VP 

19  VP-P 

20  P-F 

21  F-G 

22  G 

23G-F 

24  F 

25  F-P 

26  P-VP 

27  VP 

28  VP 

29  VP-P 

30  P-F 

Note:  1J*S,A.  Daylight  Savings  Time  begins  April  6, 
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Hum  help 


We  are  happy  to  provide  Ham 

Help  free  on  a  space-available  ba- 
sis. To  make  our  job  easier  and  to 
ensure  thai  your  tisLing  is  correct, 
please  type  or  print  your  request 
clearly,  double-spaced,  on  a  full 
8-1/2"  X  1 1"  sheet  of  paper.  Use  up- 
per- and  lower-case  letters  where 
appropriate.  Also,  print  numbers 
carefuUy.  A  1,  for  example,  can  be 
misread  as  the  letters  I,  i.  I,  or  even 
the  number?-  SpecificalJy  mention 
that  your  message  is  for  the  Ham 
HeJp  column.  Please  remember 
to  acknowledge  responses  lo  your 
requests.  Thank  you  for  your 
cooperation. 

Needed:  Owner's  manual,  sche- 
matic diagram,  or  service  manual 
for  a  Bearcat  Model  BC-8  scanner 
Please  contact  Glenn  Torres 
KBSAYO,  584  Central  Ave., 
Resenv  LA  70084. 


Neihr  srv  oic 

Conlinued  froTu  page  SB 

had  lo  do  with  educating  babies. 
Il  pointed  out  that  there  are  win- 
dows of  opportunity  for  kids  to 
develop  iheir  brains.  If  they  don't 
gel  the  right  stimulus  al  the  right 
time,  iheir  brains  do  not  develop 
normally  and  never  will. 

When  I  learned  to  horseback 
ride  I  found  that  virtually  every 
intuitive  response  was  wrong. 
Ditto  when  I  learned  to  ski.  Well, 
the  same  goes  for  bringing  up 
kids*  so  if  you  don't  get  busy  and 
start  reading  before  you  get  in- 
volved with  die  most  importanl 
project  of  your  life,  you  arc 
going  Eo  do  irreparable  damage. 

The  damage — pennancnt  dam- 
age— can  start  even  before  con- 
ception. Fve  a  number  of  really 
great  books  on  this  subject  on 
my  list  of  books  you're  crazy  if 
you  don't  read,  and  Til  be  add- 
ing a  few  more.   Evenlually  ! 


hope  CO  have  the  time  to  write  a 
book  on  the  subject,  but  I'm  not 
sure   there   are   enough  people 

who  care  bow  their  kids  turn  out 
to  make  it  worth  my  time. 

How  early  should  you  start 
reading  to  your  child?  How 
about  before  birth?  Music,  loo. 
One  book  1  recommend  expluins 
how  you  can  teach  your  child 
over  a  hundred  words  before  it  is 
born.  Will  y(^ur  baby  have  heard 
Beethoven's  and  Sibelius*  sym- 
phonies a  bunch  of  times  before 
being  bom?  Rock  music?  Not  if 
you've  read  what  playing  it  docs 
to  plant  growth!  Yes,  there's  a 
book  1  recommend  on  that,  too. 

If  you  don*l  do  anything  to 
change  our  schcxil  system  radi* 
caily  youVe  going  to  v^ant  to 
fmd  a  private  school,  and  prob- 
ably get  your  kid  started  at  two 
or  three  years  of  age.  Something 
like  the  Sudbury  Valley  School, 
with  Montessori  ideas  thrown  in. 

Well,  enough  on  that  for  row. 


Eating  it  Raw 

When  r  mentioned  on  the  Art 

Bell  show  that  I've  shifted  to  a 
mostly  raw  food  diet,  and  that 
I've  found  a  great  combo  is  to 
chop  up  (I  use  the  Cuisinart)  raw 
broccoli,  cauliflower,  and  car- 
rots into  small  crunchy  bits,  and 
then  add  some  of  my  coleslaw 
dressing,  I  go!  a  bunch  of  re- 
quests for  the  dressing  recipe.  In 
case  you  missed  it  a  few  months 
ago,  it's  simple  and  full  of 
healthy  stuff.  Mo^sitly.  Take  five 
pans  plain  yogurt*  two  pans 
apple  cider  vinegar,  two  parts 
extra-virgin  olive  oil,  one  pan 
honey,  one  part  light  mayon- 
naise, salt  and  pepper  to  taste, 
and  lace  generously  with  celery 
seeds.  My,  it's  good!  It  also 
makes  a  good  dip  for  raw 
veggies.  You  can  chop  up  cab- 
bage and  you've  got  coleslaw. 
It's  a  sauce,  a  dressing,  and  a 
dip. 


73  wants  your  feed  back. ..we've  been  improving  73  for  the  past  months  with  more  anick'^,  t^asier  reading 
type,  etc.  And  honestly,  we  need  your  feedback  (in  detail)  if  you  have  any  critique  either  (or  or  against  the  subtle 
changes  that  we've  made.  We  know  we  can't  please  everyone  everyiime.  but  if  you  teU  us  what  you  warn  73  to  be, 
we'll  at  least  tiy  to  head  in  the  direction  for  further  '^iniprovements"  tha[  might  he  most  appeal ifig  to  you.  Thanks, 
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Phone  aO0H74-7373  or  603-924-0058.  FAX  603-924-8613.  or  see  order 
fofm  below  foroidering  information. 
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98  Books  You*r€  Crazy  if  You  Don't  Re^d.  Brief  reviews  of  book\  ihai 
will  help  make  you  heahhy,  wealthy,  and  wise.  If  you  are  sick  you  did  it  to 
yourself  through  mt^ssing  up  your  body.  This  is  probably  the  single  most 
imponani  five  bucks  you'll  ever  spend. 

How  to  Make  Money,  A  Ki^^nner^s  Guide.  Cojumuting  to  work  is  stupid. 
You  can't  get  fired,  laid  off,  downsized  or  out^ounjed  if  you  own  yivur  own  I 
business.  This  is  an  in. struct  ion  book  on  how  to  get  others  to  pay  you  to  learn 
what  you  need  to  know  to  be  independently  wealthy,  have  a  ball  doing  it*  and 
have  that  ham  shack  you've  dn^arml  of 

Grist  1.  Fifty  of  Wayne's  recent  non-ham  oriented  editorials.  They're  about 
almost  anything  and  guaranteed  to  almost  make  you  think.  You'll  sure  have 
things  to  talk  about  on  the  air  other  than  your  antenna  and  the  weather. 
Grtst  IL  Fifty  more  non-ham  editorials.  Even  more  fascinating  ^lufT  to 
think  and  talk  at>oui. 
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Shipping:  All  orders  add  $5.00  handling  *plus 
there  is  an  additional  at  cost  shipping  charge 
added  to  all  foreign  orders.  We  ship  UPS  where 
possible,  please  give  us  street  address. 

Make  checks  payable  to  '^Radio  Bookshop," 

Foreign  Orders:  Choose  one  G  surface  shipping  D    air  shipping 
I  (Surface  delivery  may  take  2-3  months,) 
'Note:  The  actual  foreign  shipping  costs  will  be  additional  to  the 
(regular  shippirtg  and  handling  fees. 
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-I  YES,  Send  me  1 2  issues  of  73  at  the  low  rate  of  I 

i  $24.97  (save  47%  over  the  cover  price).  Canada  add  $7  I 

I  plus  $1 .40  GST;  Foreign  add  $19  surface;  $42  airmail.      I 
I 1 
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Latest  Release:  TITAM  DX 


We  ^t  GAP  realize  there  Isn't  a  perfect  antenna,  No  sin- 
gular i^ntennci  will  screrrm  DX  on  80  and  be  the  be^t  for 
focal  nets  on  fO.  If  anyone  tells  you  there  K  bewarei  The 
perfect  antenna  does  not  exist  but  the  right  one  for  you 
may.  If  you  want  something  to  bust  the  pile  on  the  low 
bands,  then  consider  the  Vbyager.  Just  starting  out  in 
ham  radio  and  need  a  great  general  coverage  antenna, 
the  Challenger  is  easy  to  assemble  and  for  little  effort  wllJ 
yield  superior  performance,  espe- 
cially on  DX.  Maybe  you  know- 
ingly or  unknowingly  moved  into 
one  of  those  'restricted  areas" 
vuhere  the  EagfeS  llmried  visibility, 
but  unlimited  ability  is  desired. 


I 


Eagle  DX 


Chaflenger  DX 


Voyager  DX 


This  chart  hefps  you  select  the  right  GAP  antenna.  W  hen  companng  GAps,  iidnd width 
fs  not  a  concern.  With  few  exceptions,  a  GAP  yields  continuous  coverage  under  2: 1  for  the 
EISmRE  BAMO. 

All  antennas  utilize  a  GAP  elevated  asymmetric  feed.  A  major  beneffr  is  the  virtual  elimi- 
nation of  the  earth  loss,  so  more  RF  radicites  into  the  air  Instead  of  the  ground.  This  feed 
rs  why  a  GAP  requires  NO  RADtAL5,  Just  as  elevatrng  a  GAP  offers  no  significant  improve- 
ment  to  its  performance,  ridding  radlafs  won't  eithei;  making  set  Up  a  breeze. 

A  GAP  antenna  has  no  traps,  coils  or  transformers.  This  is  important,  The  greatest 
sources  of  failure  in  multiband  antenn<is  are  these  devices.  Perhaps  you  heard  someone 
discuss  a  trap  that  had  melted,  arced  or  became  full  of  water  Improvements  to  these  Inher- 
ent problems  are  the  focus  of  the  antenna  manufactyrec;  while  the  basic  design  of  the 
antenrta  remains  unchanged  GAP  improved  the  trap  by  efiminatfng  Itf  Removrng  these 
devices  means  they  dont  have  to  be  tuned  and,  more  importantly  won't  be  detuned  by 
the  first  ice  or  rarn.  The  absence  of  ctiese  devices  improves  antenr^a  reliability,  stability  md 
increases  bancfwidth. 

Another  major  advantage  to  a  GAP  antenna  is  its  NO  tune  feature.  Screws  are  simply 
inserted  into  predfiJIed  holes  with  a  supplied  nutd river. 

The  secret  is  out  and  people  in  the  know  say: 
CQ- The  GAP  consistently  outperformed  base^fed  antennas,  .and  was  quieter;" 
73"  This  is  a  real  DX  antenna  much  quieter  than  other  verticals/" 
RF-T^o  say  this  antenna  ^s  effective  would  be  a  real  understatement,  Switching  back  and 
forth  on  40m  between  another  multiband  Hf  vertical  and  the  GAP  there  was  no  compari- 
son. Signals  were  always  stronger  on  the  GAR  sometimes  by  S  units,  not  Just  DBl" 
Worfdradio  -  These  guys  have  solved  the  problem  associated  with  verticals.  That  is>  ar\ 
awful  lot  of  RF  is  wallowing  around  and  dropping  into  the  dirt  instead  of  going  outward 
bound,  A  half-wave  vertical  does  need  radials  if  it  \5  end  fed  (at  the  bottom},  But  the  same 
half-wave  vertical  does  not  (as  much,  hardly  at  all)  if  Is  fed  tn  the  center" 
IEEE- Near  field  and  power  density  analyses  show  another  advantage  of  this  antenna 
(asymmetric  vertical  dipofe);  Jt  decreases  the  power  density  close  to  ttie  ground,  and  so 
avoids  power  dissipation  in  the  soil  below  it.  The  input  impedance  is  very  stable  and 
almost  independent  of  ground  conductivity,  This  antenna  can  operate  w(th  high  radiation 
efficiency  in  the  MF  AM  standard  broadcast  band,  without  the  classical  buried  ground 
plane,  so  as  to  yield  easier  installation  and  maintenance/ 


TTiis  all  purpose  antenna  Is 
designed  to  operate  1  Om- 
80m,  WARC  bands  included. 
It  sits  on  a  1-1/4"  pipe  and 
can  be  mounted  close  to  the 
ground  or  up  on  a  roof.  Its 
bandwidth  and  no  tune  fea- 
ture make  it  an  ideal  antenna 
for  the  limited  space  environ 
ment  as  well  as  a  terrific  addi- 
tion to  the  antenna  farm. 


MODEL 

BANDS  OF  OPERATION 

HT 

WT 

MOUNT 

COUNTER- 
POISE 

COST 

2m 

6m 

lUm 

\2m 

15m 

)7m 

20m 

30m 

40m 

80m 

1 60m 

Challenger  DX 

U 

■ 

■ 

U 

■ 

■ 

■ 

■ 

31.5' 

^    lbs 

Drop  In 
Grouncf  Mount 

3  Wires 

©25' 

S2S9 

Eagle  DX 

1 

■ 

m 

■ 

■ 

■ 

■ 

2  .5' 

vibs 

I-I/4"  pipe 

80"  Rigid 

$269 

T\iAn  DX           1 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

25' 

25  lbs 

1  - 1  /4"  pipe 

80"  Rigid 

5299 

Voyager  DX 

' 

1 

■ 

■  ^ 

■ 

■ 

45- 

39  lbs 

Hinged  Base 

3  Wires 
@57' 

$399 

ANTENNA 
PRODUCTS  INC. 

6010  N.  Old  Dixie  Hwy. 
Vera  Be<ich,  FL  32967 


TO  ORDER,  CALL 

(561)  778-3728 

Come  Visit  Us  At     gapantenna.com 
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Connect  to 


♦  ♦ 


#•  *: 


A  full  range  0/  cellular 
antennas  is  available:  hole 
mount,  mognefi'c  mount, 
on-glast  and  base  station. 
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MICROCELL 


SKA  901  C 


SGM  f  00 


46049  VOLTA  MANTOVANA  ■  MN  -  ITALY  •  Tel.  |39|  376/80]  5 1 5  -  Fax  |391 376/801 254 

NORTH  AMERICA  OFFICE;   TORONTO  •  CANADA  -  TEL  (5 1 9)  650  9277  -  Fox  [5 1 9)  650  1 779 


